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HE observation long since made, that congenital 
aggregations of pigment cells have, under certain 
conditions, undergone development and change of such 
character as to produce morbid and sometimes malignant 
processes, has caused surgeons of the present day to look 
with suspicion on any such accumulation, even supposing 
the same to occur in a tissue in which pigmented elements 
exist under normal anatomical conditions. The skin, insig- 
nificant in amount as is its pigment in the white races, fur- 
nishes not infrequently deposits of the character referred to, 
v. s., the brown or black mole, the “ mother-mark,” etc., 
which, after remaining in a passive state fora period of years, 
suddenly in middle or later life, due to some unrecognizable 
influence, take on a change of a malignant nature, demand- 
ing surgical interference, with results not uniformly favor- 
able. 

The same conditions pertain in the eye, in all the struc- 
tures of which deposits of pigment cells have been observed. 
The iris seems, however,the selective ground for their develop- 
ment and growth; here often present themselves small black 
mounds, emanating apparently from the stroma proper and 
occupying a plane anterior to the level of the surrounding 
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tissue. These are for the most part benign and remain 
during life without in any sense interfering with perfect 
vision; occasionally, however, after years of inactivity, they 
exhibit changes in appearance and structure, admitting of 
no doubt regarding their malignancy. 

Observations of results occurring sometimes with surpris- 
ing rapidity, and giving rise in spite of surgical measures to 
metastatic involvement of adjacent and remote organs, have 
' induced some surgeons to advise the immediate extirpation 
of such growths wherever found, as the only certain means 
of avoiding unfavorable possibilities. This rule, while ap- 
plying, perhaps, for most parts of the body, is subject to an 
important exception—namely, the eye. 

If consulted regarding a perceptible accumulation of pig- 
ment upon the iris, which in nowise diminishes the visual 
acuteness, and which may always remain in an unirritated 
state, the cosmetic defect being the cause of complaint, can 
one with entire propriety on such an occasion suggest iridec- 
tomy, involving a greater deformity than the existing evil 
and acting perhaps as a disturbing element in the visual ad- 
justment of the eyes? Could we, however, be absolutely 
certain that although benign in appearance we were dealing 
with a malignant growth, there would be no question re- 
garding the imperative necessity for its immediate removal. 

It is an unfortunate circumstance that these two varieties 
of tumors, so essentially different as regards prognosis, pre- 
sent in their primary development decidedly similar ap- 
pearances, originate in identical elemental tissues, and 
practically defy differential diagnosis until one has assumed 
a destructive metamorphosis. The question then arises, is 
it impossible to distinguish clinically between two growths, 
the one entirely benign, the other as certainly malignant, 
before the latter begins to exercise a dangerous influence 
upon adjacent tissues? This difficult point the surgeon may 
be called upon any day to decide. The importance to 
the patient of the accuracy of the diagnosis cannot be ex- 
aggerated, for if malignant, even though never so small, its 
speedy removal is his only guaranty against involvement of 
other organs. 
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In consideration of the foregoing facts and of the mea- 
greness of the literature of the subject, the following case is 
presented, the various details of which appear to offer a rela- 
tively complete history of the early appearance, long-contin- 
ued innocuousness, and subsequent malignant character of 
such a growth upon the iris ; in the hope that the contribution 
may present some features of interest the writer has ven- 
tured upon the appended clinical and anatomical descrip- 
tion. 


On July 1, 1880, presented himself at the Eye Clinic in Heidel- 
berg Maier N., 49 years of age, from Kaiserslautern, requesting 
advice concerning a growth upon the iris of the left eye ; the his- 
tory-books of the institution present the following data : 

Patient says that the tumor was first noticed when he was ten 
years of age, being observed by a physician; that in 1867 he 
consulted Dr. Knapp in Heidelberg regarding the nature of the 
growth, at that time very small, but which caused occasionally an 
inflammation of the eye attended with slight hemorrhages into 
the anterior chamber. 

Present Condition —A dark-brown tumor fills the entire lower 
inner quadrant of the anterior chamber covering the inferior in- 
ternal margin of the pupil, which is oblong, no reaction being 
present owing to posterior synechiz ; the boundaries of the tumor 
are on all sides sharply defined, only on the outermost edge of the 
lower portion is seen a root-like projection, a single streak simi- 
lar in appearance to coagulated blood ; the iris has at the outer 
side a somewhat reddish color ; the cornea is slightly hazy from 
contact with the tumor at several points. 

Diagnosis—Melanoma. Vision, O D §$, emmetropia; OS #8, 
unimproved by glass. 

October 31, 1881.—One year later ; tumor appears not to have 
increased in size. Vision, O D $%, O S #$. 

November 13, 1882.—Again observed; tumor decidedly in- 
creased in size, spreading forward over the pupillary margin, and 
extending forward until in contact with the cornea, which is 
already opaque at this point. Visual field materially narrowed. 
Vision, O D $$, OS #%. Enucleation advised, but declined. 

September 16, 1889.—Seven years elapsed since last examina- 
tion of eye; patient returns because of unendurable pain for 
preceding ten days; conjunctiva bulbi markedly congested ; 
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bulbus probably 2 to 3 mm more prominent than the right ; cor- 
nea smooth but quite yellow in color; it is not possible to say 
whether the substance of the cornea is yellow, or if the discolora- 
tion is due to the compact tumor lying in apposition with it pos- 
teriorly ; toward the outer side and in the extreme upper and 
inner portion a small area of cornea, 1 to 2 mm, remains clear. 

Perception of light, lost. Excursion of bulbus undiminished. 
Tension increased. Vision, O D $$. 

September 19, 1889.—O S enucleated. 

September 26, 1889.—Wound well healed and patient permitted 
to leave institution with instructions to use boracic-acid solution 
for cleansing. 

October 20, 1889.—Prothesis. 

Patient stated in his first examination that he had consulted 


Knapp in 1867, and in “Intraocularen Geschwiilste,” page 220 


(English translation, p. 299), is found the following description 
of what may be fairly inferred to be the foregoing case :. 

“The growth concerned a man from Kaiserslautern, thirty-one 
years of age, who presented himself for treatment. Fifteen years 
previously he had noticed a small tumor in his left eye which in 
no respect disturbed vision ; he experienced no inconvenience 
from the same, save that occasionally every three or four 
months during the last few years there had appeared slight hem- 
orrhages into the anterior chamber, which rapidly reabsorbed. I 
found upon examination an eye normal in structure, appearance, 
and function. In the lower inner section of the iris and in the 
large circle were situated beside one another three partly round, 
grayish-brown, velvety-looking tumors, of which the two larger 
possessed an apparent diameter of about 5 mm, the smaller 
growth about 3 mm. 

“The portion of the iris lying between the growths and the 
pupillary margin was grayish-brown pigmented and pale, while 
the remaining iris was of a glossy, light-brown color. Be- 
tween the growths and the insertion of the iris lay a strip of 
tissue which was likewise pale and brown pigmented. 

“ Beside these growths there were to be seen in the lower inner 
iris segment in the middle of the large circle three pale-brown 
spots, slightly separated from one another and in size scarcely 
as large as pin-heads; these have quite the same appearance as 
the previously mentioned larger growths and must be considered 
of similar structure—it was not possible definitely to determine 
the presence of vessels in any of these tumors.” 
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We have here presented a case whose history is complete, 
dating from atime when, in the tenth year of the patient, 
the pigmented tumors were noticed with fair probability that 
they were congenital, as small dark lumps, in nowise 
obstructing vision, seen later as middle-aged man when the 
growths had formed a very slight visual impediment with 
accompanying hemorrhages, observed at subsequent periods 
when the sight was materially diminished, and finally 
demanding treatment when the function of the organ had 
been entirely lost. 

A comparison of the anatomical structure of those growths, 
proved upon microscopic examination to be true melano- 
mata with that of tumors whose early appearance suggested 
benign properties, but which in the course of years have 
taken on a malignant character, may present contrasting 
phases of interest. 

Unfortunately for our anatomical knowledge of iris 
melanoma, the literature of the subject is very meagre, since 
the number of such growths, anatomically examined, is 
exceedingly small. Knapp, in “ Intraocularen Geschwiilste,” 
offers the following brief description: “‘ The tumor consists 
of a circumscribed enormous development of partially un- 
pigmented but for the most part pigmented stroma cells of 
the iris; these cells are ramous and anastomotic; between 
them and the adjoining tissue there is no definite boundary, 
and the remaining portions of the iris are normal.” 

Another case of true iris melanoma was examined by 
Fuchs (Arch. fiir Augenheil., vol ii., p. 435). He observed 
a dark-brown roll at upper inner quadrant lying in pupillary 
space and apparently emanating from the posterior surface 
of the iris. On use of atropine pupil dilated readily and 
symmetrically, showing that the growth occupied the greater 
portion of the superior internal quadrant of the iris, and was 
mainly in the posterior chamber; the remaining iris was 
quite normal. Patient, seventy-five years of age, was 
unaware of the presence of the growth, having consulted the 
surgeon with regard to failing vision due to immature 
cataracta senilis ; growth, removed by iridectomy, presented 
the following structure macroscopically: A dense, nearly 
evenly, colored black mass with moderately sharply defined 
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borders; no details could be determined. Microscopically 
the cells constituting the growth are seen heaped together, 
and containing such quantities of pigment as to render it 
impossible to recognize the presence of nuclei; where the 
growth borders upon physiological iris tissue these cells are 
found containing less pigment, and their structure can be 
determined. They seem similar in all respects to those 
normally constituting the stroma of the iris, with the addi- 
tion of an unusual amount of pigment; no trace of blood- 
vessels or of any connective-tissue stroma could be found ; 
in other words, the anatomical structure is that of an 
absolutely benign growth, in which are contained no 
elements not normally existing in the tissue in which it is 
located. 

Knies (Arch. f. Augenheil., vol. vi., p. 175) mentions a 
case in which in an eye enucleated for melano-sarcoma there 
was found a small melanoma of the ciliary processes lying 
between lamina elastica choroidea and pars ciliaris retine; 
the surrounding choroid was perfectly normal, uninfiltrated 
by any cells from the sarcoma lying at the posterior pole of 
the eye. Macroscopically these growths appeared essen- 
tially the same, differing of course in size. Microscopically 
the one consists of nothing but large cells of the choroidal 
stroma, densely pigmented, heaped upon one another, z. ¢., 
a true melanoma; the other exhibits the characteristic 
structure of a sarcoma, vascularization, inflammatory fibrous 
stroma, and the usual cellular elements of such a neoplasm. 

That two growths in their elemental structure identical 
should in the course of development assume such diverse 
qualities is difficult to realize; evidence is, however, not 
lacking to corroborate this view. Cases of melanoma, which 
after years of quiet occupancy of tissue have involved the 
organ in a destructive inflammation, are reported by 
Hirschberg (Graef. Arch., vol. xiv., p. 285), Warren Tay 
(Ophthal. Hospital Reports, vol. v., p. 230), Schies (Virchow’s 
Arch., vol. |xix.), and Hosch (Centralblatt. f. pract. Augenheil., 
1881, p. 361). 

The anatomical examination of a fifth such case is here 
appended somewhat in detail. 
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Macroscopic examination (see Fig. 1, and its explanation 
at the end of this paper). 

The enucleated globe presents externally nothing of 
pathological interest, being thoroughly symmetrical in form, 
with a normally glistening white sclera, to which in points 
the capsule of Tenon adheres; cornea is a dirty yellowish 
color ; optic nerve of ample length. 

Having been hardened in the usual chromic-acid and 
Miller solutions, the eye was divided through its horizontal 
meridian as nearly as possible in the centre of nerve and 
cornea; the color of the contents of the globe is dark-red- 
dish brown; the various chambers of the organ, anterior, 
posterior, and vitreous, can no longer be recognized as 
dividing boundaries, being of uniform tissue structure ; the 
sclera seems, especially toward the posterior pole of the eye, 
to be materially thickened, but closer examination discovers 
this apparent hypertrophy to be an involvement of the 
choroid, which is through inflammatory cellular and fibrous 
invasion many times its normal thickness and density; it has 
as well over its entire surface grown firmly adherent to the 
sclera. At that portion of the eye in which the ciliary body 
and iris are normally located, there is presented an ill-defined 
crescent, nearly parallel with the corneal contour and in ap- 
position with it, consisting of very black pigment; of the 
lens there is seen absolutely no trace. 

The tumor mass, owing to several large hemorrhages, has 
a somewhat peculiar shape, the form being not dissimilar to 
that of a very low-spreading tree, whose trunk, starting from 
optic-nerve entrance, speedily puts out drooping branches 
to either side, extending as far as the sclera; the top of the 
tree as it approaches the cornea, instead of being pointed, 
spreads out to either side of a large hemorrhage which occu- 
pies nearly the position of the lens when in place; at the 
back of the eye, at either side of the trunk of the tree, are 
two other large extravasations of blood; these furnish the 
impression of being recent, as they are of a deep reddish 
color. There are many other hemorrhages in the tumor, in- 
significant, however, in comparison with the above- 
mentioned. 
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Both halves of the globe were examined with the follow- 
ing microscopic finding : 

The corneal epithelial layers were, with the exception of 
the innermost columnar, quite normal. This latter presents 
certain interesting anatomical changes, which may have been 
factors in causing the yellowish discoloration observed before 
removal. This inner layer is in several places so swollen as © 
to quite destroy any distinctness of outline between the cells, 
and there are points where pressure has caused their entire 
degeneration, the nuclei being no longer seen and a granular 
detritus occupying the location of the former healthy cells; 
this condition is observed with greater or less frequency over 
the full extent of the cornea. 

_ The epithelial covering of the cornea is, in consequence of 
the presence of anearly white fibrinous structure, separated 
throughout its area from the underlying Bowman’s sheath for 
a space corresponding in width to several times the usual 
thickness of this membrane. The substance filling the 
above-mentioned space has entered from the deeper tissues 
of the cornea, through numerous points of rupture in Bow- 
man’s membrane, and through inflammatory exudation from 
the engorged vessels at the limbus corneze. These latter, 
especially in preparations somewhat remote from the hori- 
zontal meridian of the eye, are greatly distended with red 
and white blood cells, the latter of which, in profusion, 
migrate in all directions from the thinned vessel walls. 

The structureless substance, filling the artificial chamber 
mentioned, remains unstained by ordinary reagents and is 
most likely fibrin. There are found embedded in it numerous 
cells, mainly of a small round variety, which can be seen en- 
tering this enclosure at the points of solution in Bowman’s 
membrane, to which they have made their way from the 
cornea, their presence in which will be explained below, and 
spreading themselves about in irregular heaps, with occas- 
ional long lines lying parallel with the limiting border of the 
containing space. These cells are in all respects similar in 
appearance to those composing the bulk of the tumor, and 
together with leucocytes and a few of the larger tumor 
elements comprise the contents of the space. That no con- 
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nective-tissue cells are here found, the fibrin being not yet 
organized, may be considered an indication that the spread 
of inflammatory action had but recently extended so far. 
It has, however, been sufficiently severe to cause degen- 
eration and also hypertrophy of the corneal epithelial layers. 
Bowman’s membrane where destroyed has become frayed, 
giving the appearance of embracing the cells in a delicate 
stroma (see Fig. 2), but few vessels are contained in this ex- 
udation, and such as are present are in the immediate vicinity 
of the limbus. ; 

The cells of the neoplasm situated in the cornea are found 
most numerously in the centre andtothe inner side. They 
can be traced directly from the remains of the iris through 
Descemet’s membrane into the corneal substance,—a dense 
inflammatory mass taking this direction, enclosing in its 
meshes multitudes of neoplastic cells in various stages of de- 
velopment. 

Descemet’s membrane is greatly hypertrophied, to at least 
double its usual thickness, and its continuity is ruptured 
in many points, owing to ulcerative processes. The result 
of these rents has been that the elasticity of the structure 
has caused it to draw away at either side of the breaks and 
double upon itself in wave-like folds or loops, which are in 
turn often split in the long axis of the tissue (see Fig. 3). 
These splittings or clefts serve as nests for the accumulation 
of cells, which are present in all in greater or less abundance, 
now and again destroying the apex of the loop and establish- 
ing aconnection with the tumor mass in the globe of the eye. 

Through the largest of these breaks in Descemet’s mem- 
brane enters, nearly midway between corneal centre and 
limbus,a compact fibrous structure, already mentioned,which, 
directly it comes in contact with the cornea, spreads out at 
either side and insinuates itself into the tissue until differ- 
entiation is no longer possible (see Fig. 3). 

These fibrous bundles contain cells in great numbers, 
and to this origin is mainly due the presence of those found 
in the cornea. They are likewise rich in vessels, containing 
many from the iris, with their normally thick walls much 
hypertrophied; also numerous fine vessels of new formation 
with delicate walls and large endothelial cells. 
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That this perforating growth is the remains of a portion 
of the iris is rendered more probable by the presence of a 
considerable number of pigment cells very like those of the 
normal iris stroma, in addition to which there is much de- 
generated pigment. These cells have insinuated themselves 
into the corneal tissue, and in spaces between the trabecule 
of this structure are found in small aggregations, heaped to- 
gether without any evident attempt at arrangement. On 
sections made nearly through the horizontal diameter of the 
cornea the canal of Schlemm is to be found at the outer 
side with walls much compressed and infiltrated, still, how- 
ever, to a certain extent patulous, while at the inner side 
there remains no trace of the sinus, its normal site being a 
compact accumulation of cells. 

In sections more remote from the horizontal meridian 
of the eye, the severity of the inflammation appears much 
aggravated, in consequence of which the tissue at sclero- 
corneal margin has undergone such change as no longer to 
be recognized as characteristic. The structure is here a 
very delicate but well defined stroma, nearly areolar in ap- 
pearance, in whose meshes are cells, the majority small and 
round, associated with leucocytes and various other larger 
cellular elements containing nucleoli. At this portion of 
the sclera are seen vessels whose distended walls, engorged 
with blood, contain also in their lumina small bodies which 
are microscopically in all respects similar to those of the 
neoplasm, and present in too great numbers to have been 
carried into the vessels by mechanical violence. These 
vessels are from both sclera and conjunctiva, and there is 
hardly a reasonable doubt that at the sclero-corneal junc- 
tion the growth has penetrated the coats of the eye and in- 
volved the conjunctiva. So far as can be determined, this 
infiltration extends but about one millimetre from the 
limbus, and the margin of the conjunctiva, divided in the 
operation for enucleation, appears cell-free. 

The lymph-spaces of the cornea and sclera are much 
enlarged, and serve in many cases as receptacles for cells, 
which seem to collect by preference in such locations. At 
the limbus these spaces are so materially widened as to 


a 
) 
= 
a 


Primary Sarcoma of the Iris. 371 


appear like sinuses or large vessels cut in a very oblique 
direction ; the absence of any regular wall, however, dispells 
at once this suggestion, and the idea appears tenable that 
the wide spaces may be due to an absorption of surround- 
ing scleral tissue by the densely packed cells here accumu- 
lated. An index of the intensity of the inflammation at 
these points may be found in the proportionally great 
profusion of small round cells. 

At some distance anterior to the equator of the globe the 
infiltration of the sclera rapidly diminishes, and posterior to 
the equator is no longer present ; the tissue presenting a nor- 
mal appearance, and offering no inflammatory evidence, save 
on the inner surface, where it has grown fast to the choroida 

The tissue of the iris has, during the slow development of 
this growth and the progress of the inflammation, suffered 
to such an extent that its remains are no longer to be 
recognized as possessing any histological similarity with 
the original structure. We find directly in apposition with 
and closely adherent to the thickened Descemet’s mem- 
brane a body occupying the anatomical location of the iris, 
anterior and posterior chambers of the eye, consisting 
mainly of a dense stroma, rich in vessels with thickened 
walls, and supplied with a plentiful amount of pigment-cells ; 
in addition to which there are many small, nearly round 
lumps of inky black granular pigment, the possible relic of 
the uveal lining of the iris. In this tissue there are neither 
depressions nor inequalities, muscular cells from the sphinc- 
ter, or aught else to indicate the site of a previously existing 
pupil. Nevertheless the location renders it moderately cer- 
tain that this altered structure was formerly iris. That 
absolutely no trace of the normal anatomical structure of 
the latter should remain is scarcely to be wondered at, 
although no suppurative action was ever established, when 
it is remembered that this tissue was for twenty odd years 
the seat of inflammatory action sufficiently severe to give 
rise to frequent hemorrhages. That the entire structure was 
not at once involved is true, but the process increased 
latterly in intensity sufficiently to disintegrate in a short 
time a tissue displaying such delicacy as the iris. 
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The changes in the ciliary body are scarcely less exten- 
sive than those above mentioned. The processes at the 
inner side have been materially displaced backward toward 
the equator of the globe, by the pressure of the growth 
advancing in this direction; while at the outer side the cor- 
responding portion of the ciliary muscle is drawn forward 
toward the corneal centre. This traction is caused by the 
infiltrated zonula acting as a pulley; pushed backward and 
downward at the inner side, the outer has been drawn 
inward with it (see Fig. 1). 

The contents of the ciliary region have undergone exten- 
sive alteration in such a degree as to render their recogni- 
tién microscopically difficult. There is, however, a kind of 
order in the areas of connective tissue, which suggests the 
normal arrangement of the ciliary muscular fibres, while 
now and again the long nuclei of the unstriped muscle can 
be seen. These are, however, so easily confounded with the 
long slender nuclei of new-formed inflammatory tissue 
which here abounds, that they are not to be determined 
with any great degree of positiveness. The enlarged ciliary 
processes are composed of connective-tissue striez following 
the direction of the meridional muscular bands. The meshes 
of this radiating web are filled with the several varieties of 
cells composing the growth. As far back as the ora serrata 
the ciliary body seems evenly infiltrated, but from this 
point to the posterior pole of the eye the intensity of the 
process is much less marked, and although changed de- 
cidedly these tissues, retina excepted, still retain many 
normal histological properties. The vessels of this region 
are dilated and very full of blood, showing occasionally 
where, owing to excessive engorgement, the weakened 
and distended walls have ruptured and the contents been 
effused into the surrounding tissue, making small sinuses, 
which are apparently limited by a border of neoplastic cells, 
and in some instances by a wall. of fibrin. The uveal 
layer of the ciliary process and the pigment-cells of these 
organs have undergone hypertrophic change, so, that the 
amount of pigment not elsewhere excessive is here very 
great, and disposed about in disordered collections like a 
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thick sooty deposit; much of it is disintegrated, masking 
the structures which underlie it. The remaining portions 
of the choroid exhibit similar appearances, the layers being 
occupied by what seems to be an extraordinary number of 
vessels; this vascular richness is probably due not to greater 
numbers, but to the fact that the engorgement renders 
visible and even prominent capillaries usually not observed 
in the normal choroid. 

The many varieties of cells to be found in sarcomatous 
growths, and the proneness of the latter for producing 
tissues histologically remote in structure from those in 
which they are situated, is well illustrated in the eye under 
examination by an example of such rare occurrence as to 
merit special attention and description. The anomaly 
referred to is a small mass of true bone deposited in the 
choroid at the posterior pole of the globe, in such a po- 
sition as to form at the choroidal ring a closely fitting, 
somewhat constricting collar about the optic nerve, by 
which it is pierced eccentrically. 

As nearly as can be determined, the bony substance lies 
between the chorio-capillaris and the sheath for the greater 
vessels (see Fig. 4). This conclusion is favored by the fact 
that it is bounded internally and externally by choroidal 
layers containing large vessels and pigment in abundance. 
That the bone deposit originates in the chorio-capillaris is 
rendered probable by the presence on its external border of 
what appears to be a definite limiting membrane of fibrous 
tissue quite unbroken and not participating in the process 
of ossification. Between this membrane and the sclera, the — 
supra-choroidea and sheath for the greater vessels lie com- 
paratively free from connective-tissue changes ; the internal 
and lateral margins of the bone are interrupted at short 
intervals by deep indentations containing penetrating bun- 
dles of incompletely ossified fibrous tissue. The transforma- 
tion of this newly formed inflammatory tissue into bone is 
plainly seen at many points along the inner border of the 
mass: the connective tissue as it approaches the bone 
becomes gradually more dense and nearly homogeneous in 
appearance, still nearer it receives a deposit of lime, which 
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rapidly ossifies, surrounding the former connective-tissue 
nuclei and transforming them into perfect bone-cells; here 
and there can be seen nuclei partly enclosed in bone and 
part lying free in the adjoining inflammatory tissue, the 
bone growing not alone at the periphery but upon the 
internal surface as well. The nourishment of this structure 
is amply provided for by numerous large vessels traced 
directly from the choroid, some presenting circumferences 
not entirely enclosed in the encroaching growth, which 
abounds as well in marrow-spaces containing large vessels 
in the Haversian canals. 

At infrequent intervals there are found, in the bone, nests 
of the larger sarcoma cells, in no case lying far from the 
margin, and having a small opening leading to the adjacent 
tissue, from which they have wandered into their present 
abode. 

Although the osteoid deposit projects at either side 
sufficiently to constrict the nerve, in none of the prepara- 


‘tions of the eye is it found that any portion of the former 


is included in the process of ossification. The bone is in 
contour a nearly round shell, convex on its surface in ap- 
position with the outer choroidal layers and slightly concave 
on its inner aspect. 

A highly magnified section shows this to be a deposit of 
true bone containing all the histological elements of such 
tissue when found under normal relations (see Fig. 5). There 
are narrow spaces containing Haversian canals holding in 
their centres large perfectly formed vessels with well devel- 
opedendothelia. The vessels are filled with blood, furnishing 
conclusive evidence that the canals performed the same nu- 
trient function here as in normally existing bones elsewhere, 
and that they are not mere sinuses; fat-cells are present in 
the marrow spaces in abundance, while about the borders of 
said spaces osteoblasts are seen in process of calcification. 
Here are also found the giant-cells or osteoclasts, possessing 
several nuclei, and indicating the presence of a process of 
rarefication plainly observed in the uneven outline of the 
periphery of the containing spaces, as well as at H. (see Fig. 


- 5), where the intervening substance has been absorbed, 
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causing a connection to be established between them. 
Whether or not a formation of new bone follows this process, 
was not to be determined in any of the preparations. 

In the compact substance of the bone is clearly seen the 
concentric distribution of the Haversian lamelle, the 
lacune with anastomotic canaliculi containing bone-cells 
which were formerly the nuclei of the uncalcified con- 
nective-tissue fibres; in fact, a section of normal tissue 
found under conditions where all other structures are ab- 
normal,—“ a result,” says Arnold, “only to be obtained 
upon a basis of connective tissue, upon which under the 
influence of sarcoma any tissue foreign to the location may 
develop.” 

That this mass is the result of an ossifying process in 
fibrous tissue is certain, inasmuch as the most thorough 
scrutiny fails to establish the presence of any cells which 
are beyond doubt cartilage, although there are, as pre- 
viously mentioned, osteoblastic cells in the marrow-spaces 
undergoing calcification, which are in no respect similar to 
connective-tissue elements. These are, according to Stéhr, 
embryonic cells with a tendency to bone formation, which 
deposit themselves by preference at points involved in such 
metamorphosis. Regarding the conversion of connective 
tissue into bone the author mentioned says: “ Single con- 
nective-tissue fibres become calcified, and on these are de- 
posited osteoblasts, originating from embryonic cells, form- 
ing, after the manner described, bone.” —Stéhr, 1888, p. 69. 
Pagenstecher, Graef. Archiv, vol. vii., p. 112, regarding 
this subject, says: “Simple calcification of connective 
tissue presents only a passive process of retrograde meta- 
morphosis. Transition into bone-formation is to be consid- 
ered a decidedly active step. Throughout there must first 
be present, under co-operation of cellular structures, a special 
metamorphosis, and wherever this is incomplete the process 
advances no further than simple calcification. The develop- 
ment of bone from cartilage does not occur under such 
conditions.” The process is essentially similar to the bone- 
formation from periosteum. 

The occurrence of deposits of bone in the eye is by no 
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means so rare as to occasion special interest. So many 
phthisical globes, having lost their function through plastic 
irido-choroiditis, have developed bone substance that its 
presence’under such conditions excites no remark. That 
the choroid is in most if not all cases the source of these 
formations, the observations of Pagenstecher and Knapp 
have definitely determined, the latter maintaining that 
ossification can only take place in other tissues of the eye 
into which exudation from the choroid has spread. He finds 
bone to originate in all cases in the chorio-capillaris by 
virtue, as he thinks, of the great vascularity and nutritive 
powers of this layer. While agreeing with Knapp as to the 
choroidal origin of such growths, Pagenstecher considers the 
source to lie, in the majority of cases, in the glass lamella. 

The appearance of bone in the eye in the progress of a 
sarcomatous inflammation is a phenomenon of such in- 
frequency that until 1883 no case of the kind had been 
reported. In that year Leber presented at the Ophthal- 
mological Congress in Heidelberg (see Zehender, 1883, 
Pp. 193) microscopic sections of a sarcoma of the choroid, in 
which was to be seen a shell of true bone. This, he said, 
was, so far as his knowledge extended, “an ophthalmologi- 
cal unit.” He recites the history of the patient in connec- 
tion with the case, and says that, although no injury was 
acknowledged, there was a perforating scar at the sclero- 
corneal junction, adhering to which was a portion of the 
ruptured lens capsule. The eye had never been subjected 
to an operation. A search for a foreign body .resulted 
negatively. He gave as an opinion that the eye had 
received a punctured wound. The microscopic examination 
of this same case is reported in detail by Nordensen 
(Graefe’s Archiv, vol. xxxi., 2, p. 59). His description 
would indicate that the growth was a true osteo-sarcoma, or 
at least the nearest approach to that tumor of which we have 
any connected report. Other cases are found in the litera- 
ture, but with such meagre attention to anatomical exami- 
nation as to render them practically worthless as,standards 
of comparison. 

Alt gives, in his “Compendium der Histologie des 
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Auges,” an illustration of bone structure which he says he 
had observed in a sarcomatous growth of the eye. No 
description, either clinical or anatomical, is offered, the 
statement merely being made that such finding is rare. 

Fuchs, in “ Das Sarcom des Uvealtractus,” 1882, says: 
“It is exceedingly doubtful if a true osteo-sarcoma of the 
choroid has ever been observed.” 

In our case there can be no doubt of the presence of true 
bone, situated in tissues undergoing a sarcomatous process, 
and originating in connective tissue, in whose meshes were 
contained cells of the malignant growth, which in many 
cases are found surrounded by the bony structure, giving 
the appearance of cell nests. The fact of these cells being 
found within the continuity of the bone would perhaps 
indicate that the ossified tissue was entitled to considera- 
tion as a process established in the changed connective 
tissue of the choroidal stroma, and not the simple calcifica- 
tion of an inflammatory exudation. 

The retina, owing to its delicate texture, has undergone 
such extensive changes during the progress of the inflamma- 
tion as quite to have lost all traces of normal anatomical 
structure, the only recognizable remaining portion being the 
nerve-fibre layer, and the distinguishing feature of this is its 
direct connection with the optic papilla. Histologically it 
retains none of its former properties; the remaining retinal 
layers have become so thoroughly filled with fibrous tissue 
and other products of inflammation that their situation is to 
be but relatively determined. Probably the delicate, slightly 
pigmented membrane overlying the choroid (see Fig. 4) at 
either side of the nerve entrance, and supporting the richly 
infiltrated nerve-fibre layer, contains the remnant of this 
structure. 

The cellular infiltration of the retina is, with the excep- 
tion of the nerve-fibre layer at the posterior pole of the eye, 
immaterial. In this last-mentioned layer, however, are found 
sarcoma cells, with wandering leucocytes and pigment 
elements in abundance. There are present here as well the 
very large irregular-shaped cells, found for the most part in 
the vitreous, and at such places only as are already in a 
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degenerative stage. In the stroma of iris, choroid, etc., these 
cells are wanting; only the small, round, rapidly proliferating 
elements associated with fibrous-tissue cells, and leucocytes 
are found. That these large cells are confined to the area of 
the vitreous chamber may perhaps be explained by the fact 
that floating free in the fluid vitreous they have grown 
rapidly in the absence of pressure, and have as quickly, 
owing to insufficient nutriment, degenerated, while the 
other cells invading the vascular tissues have occupied suffi- 
ciently nutritive areas to retain their aggressive qualities 
and reproduce themselves extensively. 

The intraocular portion of the optic nerve presents, under 
a low magnifying power, a very decided enlargement, pro- 
jecting considerably into the eye. To mechanical causesare 
_attributable these changesin structure and outline. The pro- 
cess of connective tissue formation has here been very active, 
and numberless bundles of the same have arranged them- 
selves ina peculiar and almost grotesque manner. They lie 
superimposed upon and interlacing with one another some- 
thing after the fashion of a coarsely woven texture (see 
Fig. 4). In this tangle are numerous colonies of cells, the 
majority of which belong to the fibres of the disproportion- 
ately abundant inflammatory tissue. The infiltration ap- 
pears to extend backward in the nerve only so far as the 
lamina cribrosa. 

The forward projection of the optic nerve is caused by the 
presence at either side of the choroidal ring of the bony 
deposits with overlying connective tissue, rendering it im- 
possible for the nerve to assume its normal position. The 
arteria centralis retine displays a considerable hypertrophy 
of its walls, but no material cellular infiltration of adjacent 
tissues. 

The fibres of the optic nerve, stained by Weigert’s 
method, are found completely atrophic. The sub-vaginal 
space shows moderate infiltration. 

Several interesting features, both anatomical and topo- 
graphical, are presented by the lens as the result of its par- 
ticipation in the destructive process here enacted. The 
luxation first attracts attention because of its direction and 
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extent, which are so considerable that upon division of the 
globe in the horizontal meridian there is macroscopically no 
trace of the. lens to be seen. The upper half of the eye, 
first prepared and examined microscopically, contains no 
tissue presenting a structural similarity to that of the lens. 
Alteredciliary processes are found in all sections, but nothing 
to be recognized as zonula. 

In preparations from the lower half of the eye the rem- 
nant of the lens is discovered dislocated backward, down- 
ward, and inward in such a direction that a line drawn 
through its long axis meets at an angle of forty degreesa 
line drawn parallel to the antero-posterior diameter of the 
globe ; the latter line passes through the zonula at a distance 
of several mm from the upper and outer extremity of the 
lens, the superior border of which occupies a level below the 
centre of the rectus internus muscle. 

The angle of displacement is doubtless due to the direc- 
tion taken by the growth after involving the ciliary body. 
Seven years previous to enucleation it had advanced into 
the anterior chamber, inferior internal quadrant, sufficiently 
to cause a decided-haziness of the cornea with which it was 
already in contact. After reaching this resisting structure 
as a forward limit, the growth would naturally proceed in the 
line of least resistance, which must be over the tissue of the 
uninvolved iris and backward along the ciliary processes. 
This backward progress has pushed the zonula, at the inner 
side of the eye, before it, together with the ciliary processes 
in the same meridian, until they occupy a relatively greatly 
changed level in comparison with their normal. situation 
(see Fig. 1). The zonula to the outer side, affected at a 
later date by the growth, is drawn by the dislocated lens 
somewhat forward and slightly toward the centre of the 
cornea. The displacement is not so great, nor is its tissue 
degeneration equally decided with that of its corresponding 
structure at the inner side, which contains throughout little 
else than compact bundles of fibrous tissue. 

The suspensory ligament at the inner side must long since 
have been ulcerated through or ruptured by pressure ; in 
any case the remains of the shrunken capsule are in direct 
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contact with the ciliary processes at a point nearly opposite 
the centre of the lens (see Fig. 1). The anatomical 
changes sustained by this structure during the progress of 
the tumor are considerable, concerned, however, principally 
with the capsule and cortex, the nucleus being, with the ex- 
ception of minute alteration, nearly or quite that found 
upon removal of an ordinary senile cataract. The capsule 
of the lens, ruptured in many points, large sections being 
often entirely wanting from absorption, has drawn away 
from the points of solution in its continuity owing to the 
elasticity of its structure, and curled upon itself in loops. 
At the outer side of the lens the capsule, while irregular in 
outline, has not at any point been broken through, and can 
be found in all sections intact, exhibiting the same decided 
increase in thickness with other parts of this membrane. 
The cellular elements of the cortex are nowhere to be 
recognized, retaining no structural similarity with the origi- 
nal substance. At the outer side, where the capsule remains 
unruptured, is observed a loss of cortical substance, having 
a round opening lined with such material as is usually found 
in cystic degenerations. In the adjoining cortex are seen 
cells strikingly similar in appearance to the bone cells 
encountered in the already described deposits in the choroid. 
That they are bone is improbable, and not susceptible of 
proof. They suggest the possibility of the presence of a 
calcifying process, which has not advanced to the stage of 
ossification. 

Through points of rupture in the capsule the cells of the 
surrounding growth have made their way in great numbers. 
The presence of many engorged vessels and sinuses in the 
immediate vicinity furnishes a vast supply of leucocytes, 
which wander in colonies in all parts of the lens, nucleus 
excepted, this remaining free from cellular infiltration. 

The remains of the lens, around which the capsule has 
contracted as the cortex gradually underwent degeneration 
and absorption, are in amount scarcely one half that of a 
normal structure. The vitreous chamber contains the bulk 
of the tumor, the outline of which, as previously described, 
is in certain respects similar to that of a low-spreading tree. 
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In cellular elements the growth consists of three varieties 
or sizes, representing different grades of development ; these 
are suspended in what appears a homogeneous supporting 
matrix, lacking in stroma, or if such be present it is of so 
delicate a texture as to be scarcely recognizable save where 
it borders upon tissue, like choroid, in which a stroma has 
formed from hypertrophy of previously existing connective- 
tissue. 

The vast majority of the cells are very small and round, 
with but an insignificant quantity of protoplasm containing 
a nucleus. A slight advance in development shows them 
with a greater amount of protoplasm, in which the nucleus 
is often eccentrically situated ; these are found in greatest 
abundance where the progress of the growth is most pro- 
nounced and rapid. The adult sarcomatous cell is mainly 
oval rather than round, and contains several nucleoli. The 
third variety is the beginning of a degenerative stage: the 
cells, greatly increased in size, gradually lose their distinct- 
ness of outline, nucleus becomes granular and partly masked 
in the disintegrating protoplasm, and finally the cells melt 
down into an amorphous substance in which other cells 
float about; small highly refracting points indicate the 
presence of a fatty metamorphosis. 

There are many dilated vessels and sinuses in the vitreous 
portion of the tumor, in which are found cells undoubtedly 
of the same variety as those comprising the growth; they 
have been carried to their location by the rupturing into 
one another of small vessels from absorption of intervening 
walls. It is hardly probable that circulation has been main- 
tained in any of these channels after the entrance of the 
cells, for in such case the entire economy of the patient 
would be liable to metastatic affections. 

Two large hemorrhages, surrounded by a thick border of 
cells, find place in the growth. These furnish the impression 
of being of recent formation, since the blood corpuscles are 
distinct in outline, in nowise degenerated, and enclosed in 
no limiting fibrous membrane, such as is found in many of 
the neighboring small extravasations. 

A fact which lends weight to the theory of recency in the 
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above process is that the patient was seized, a few days 
previous to enucleation, with sudden and unendurable pain, 
attended with decided increase in the tension of the globe. 
He was thus compelled by pain to seek surgical aid, of the 
necessity for which entire loss of vision had failed to con- 
vince him. That primary sarcoma of the iris belongs to the 
more infrequent of tumors is demonstrable by a casual in- 
spection of the literature of diseases of the uveal tract. 
Knapp’s work, “ Intraocularen Geschwiilste,” 1868, may be 
considered as the inaugural effort in an era of classification 
of tumors. In this volume, p. 175, he says: “ Primary sar- 
coma of the iris is not, in my recollection, an existing disease.” 
Since that date, however, a considerable number of such 
tumors have been reported. Fuchs, in “Das Sarcom des 
Uvealtractus,” 1882, has tabulated from various sources 
sixteen cases, fourteen of which were anatomically examined ; 
eleven additional cases are now contained in the literature, 
making twenty-seven in all. 

Five of these have supervened upon simple melanomata 
of the iris, which were noticed in early childhood, with 
strong probability that they were congenital, remaining for 
many years unirritated, and later without attributable cause 
involving the organs in a destructive process. 

The clinical history of this variety of cases suggests an 
argument in favor of the theory of Cohnheim regarding 
malignant growths; for here appears a certain excess of 
embryonic cells above what are structurally of use, heaped 
together in a tissue whose anatomical elements are identical 
with such accumulation. 

Of the utmost importance is it to discover, if possible, 
some means of early differentiation between growths which 
remain always benign and those which in course of time 
become malignant. In the earlier stages of the pigmented 
growths of the iris this is by no means easy. Having a 
common origin in the stroma cells of this structure, these 
two tumors present appearances of such decided similarity 
that an absolutely certain diagnosis is often only possible 
after an extended period of observation. 

The remarkably small number of melanomata removed 
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bears eloquent testimony to the innocuousness of this 
growth ; its tendency is to remain passive. Hence it hap- 
pens that the attention of the patient is sometimes first 
drawn to the presence of the growth by associates detecting 
the cosmetic defect; subjective symptoms were entirely 
absent. For a certain period in its history sarcoma follows 
a like inoffensive course, and perhaps the first deviation to 
be noticed is its sudden tendency to growth and vasculari- 
zation, simultaneously with which, pain, hemorrhages, fail- 
ing vision, or other subjective symptoms appear, whose 
presence may be practically accepted as sufficient warning 
that the hitherto quiet resident has become a dangerous 
tenant, and that the moment for considering the advisabil- 
ity of removal has arrived. Fortunately it happens that 
up to this stage in the development of tumor the results of 
operative procedure in sarcoma of the iris are exceedingly 
gratifying, in all cases where an early iridectomy was per- 
formed, both as regards vision and immunity from recur- 
rence. Eleven cases thus treated furnish the following 
data: 


2 cases previous to operation, V = $$ ; subsequent, V = $$; no recurrence 
I case “oe V= 75; V= 45: “ 

I “ “se V=#; ae V=#; “ 

I ae ae V=#; V=35: “oe “ 

3 cases vision not mentioned ——— 


Thus of eleven cases operated upon, nine resulted favor- 
ably ; three are mentioned with no recurrence, vision being 
omitted. The reports of these were available only from 
annual reviews, which were too brief to be of much value. 
In both cases in which the growth recurred iridectomy was 
of decidedly questionable expediency, and the result should 
not be permitted to militate against a favorable considera- 
tion of the operation ; in the one, both irides were involved 
in the malignant process previous to operation ; in the other, 
the growth had already extended behind the sclero-corneal 
margin, and there was recurrence in the corneal wound. 
Enucleation showed that the growth involved the zonula 
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Zinnii. The operation could not therefore hope for a suc- 
cessful issue. 

A glance at the visual result shows that eyes possessing 
normal vision previous to operation, retained the same. 
Those with slightly diminished vision experienced a further 
almost immaterial diminution. The case marked “ blind- 
ness” was complicated with glaucoma, and an unusually 
favorable result, 3%, followed the iridectomy consequent 
upon removal of the neoplasm. 

The healing subsequent to operation was unattended by 
inflammatory action, save in one instance, when an iridocy- 
clitis diminished vision from 2 to 3%, the eyes, however, 
remaining healthy as long as observed, about one year. The 
period of observation after operation continued from six 
weeks to three years. 

Iridectomy appears to have every thing in favor of its 
early employment. The iris being contiguous in tissue 
structure at but one point is particularly favorable for 
removal of any growth contained in its meshes, and enuclea- 
tion can always be resorted to in the event of recurrence. 

When we note that of the twenty-eight melanotic tumors 
of the iris examined twenty-six are malignant, there appears 
reasonable ground for regarding with suspicion all such 
growths. They should be considered as intruders, to be 
tolerated only as long as they display an absolutely passive 
disposition, any indication of irritability being justification 
for removal. Should temporizing measures be employed 
until a diagnosis of malignancy can be clearly established, 
the time for a minor operation may be already past and 
grave consequences at hand (case of Hirschberg, Graefe's 
Arch., vol. xiv., 3, p. 285; enucleation, for sarcoma of the 
iris, of an eye having 3% + vision). 

The tumor whose anatomical examination we have here 
offered must, owing to the stage during which it was 
removed, be regarded for purposes of comparison as a 
choroidal growth only, notwithstanding it had presented 
during its development three distinct phases: observed 
for twenty-five years as a harmless accumulation of 
pigment cells offering not the slightest inconvenience ; for 
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thirteen years as a slowly enlarging tumor of the iris, caus- 
ing comparatively frequent hemorrhages, plastic iritis with 
posterior synechiz, etc.; and for seven years as a growth 
regarding whose malignancy no doubt was entertained. 
Particular interest attaches to such tumors owing to their 
early appearance and the extended period during which they 
remain passive, at least fifty-five years having elapsed in 
one instance between the date of first observation and the 
onset of inflammatory action. 

Although a small they are a peculiarly instructive minor- 
ity of cases; “for,” says Hirschberg, “ they show that the 
disposition to the appearance in later and even advanced age 
of progressive new growths may be established during foetal 
life.” 

The patient from whom the eye here examined was 
removed reports himself, six months subsequent to opera- 
tion, in perfect bodily health, with no irritation of orbital 
tissues. He is wearing an artificial eye. 


The writer desires in closing to express his deep sense of 
indebtedness to the late Prof. Dr. Otto Becker for uniform 
kindness and courtesy during a year of study rendered 
profitable through his advice and direction. 


Explanation of the Illustrations. 


Fic. 1. Section through anterior segment of inferior half 
of globe. Magnified 45. 

A, Displaced ciliary processes. &. Luxated lens, the angle 
M. (about 40°) indicating the relation of its long axis to Z, a line 
drawn through antero-posterior diameter of globe. C. Shrunken 
capsule. DD. A point of rupture in Descemet’s membrane 
£. Collection of pigment showing location of remains of iris. d. 
Folds in Descemet’s membrane. 

Fic. 2. Section of cornea near limbus, showing destruction 
of Bowman’s membrane and separation of epithelial layers. Mag- 
nified 

A. Bowman’s membrane. a.a. The same with frayed ends 
where broken through by sarcoma cells. 8. Newly formed 
vessels, C. Hypertrophied corneal epithelia near limbus, D. 
Columnar epithelial layer separated from Bowman’s membrane. 


5 

At 

| 

— 
© 


386 Fred Whiting. 


Fic. 3. Section of cornea with fibrous-tissue invasion and 
rupture of Descemet’s membrane. Magnified *§2. 

A. Thickened Descemet’s membrane. a@.a. Same ruptured and 
curled upon itself with splits in its layers. 2. Altered corneal 
tissue. C. Fibrous inflammatory mass emanating from iris and 
penetrating cornea. JD. Vessels of the same. 


Fic. 4. Section through posterior segment of globe. Mag- 
nified 142, 

A. Optic nerve. JZ. Papilla ; composed of connective-tissue 
bundles and inflammatory cells. C. Choroidal sheath for the 
larger arteries and veins; chorio-capillaris. D. Bone deposits. 
£. Nerve-fibre layer of retina. . Remains of retina involved in 
fibrous structure. G. Infiltration in sub-vaginal space. 


Fic. 5. Section of bone found at posterior pole of the eye. 
Magnified 

A. Marrow-spaces. 2. Haversian canals with blood-vessels, 
C. Giant-cells—osteoclasts, Haversian lamelle. Lacune 
with contained bone cells and anastomotic canaliculi. A. Solu- 
tion of intervening bony wall between marrow-spaces owing 
to action of osteoclasts. . Fat-cells in marrow-spaces. 


Fic. 6. Showing rupture of lens capsule. Magnified 4°. 

A. Thickened lens capsule. 2. Point of separation. C. Degen- 
erated cortex of lens into which fibrous tissue and sarcomatous 
cells have entered. 
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OSSIFICATION OF CHOROID. 


By T. HILLIARD WOOD, M.D., NasHvILie, TENN. 


Miss C., zt. twenty-five years, suffered with ophthalmia neona- 
torum. In the right eye the result was to leave the cornea with 
an opacity occupying its lower half, a partial cataract, with ad- 
hesions of iris to the lens. This eye has since retained little more 
than a perception of light. 

_ In the left eye the result was to at once completely destroy 
vision, the globe remaining as an atrophied stump not more than 
two thirds its normal size. 

_ This stump continued tender to the touch, and has always been 
the seat of recurring attacks of neuralgic pains. These attacks 
come on every one, two, or three weeks, and last two or three 
days. The pain was located in left eyeball and corresponding 
side of the head and face. During these attacks the right eye 
would become irritable, sensitive to light, and have a free secre- 
tion of tears, 

On the morning of February 5, 1890, assisted by Dr. Handley, 
I enucleated the left eye. Upon examination after its removal, 
the optic nerve was found to be a flaccid cord, about one third 
its normal size, and of a brown color. The sclerotic had nothing 
peculiar, and the cornea was replaced by cicatricial tissue. Upon 
opening the sclerotic, a shell of bone occupied its interior. This 
shell was about 2 mm in thickness in all its parts, and occupied 
the exact position of the inner layer of the choroid. The degen- 
erated outer layer of the choroid was lying between the sclerotic 
and bone, but not connected with either. Posteriorly the bony 
shell presented an opening for the optic nerve. Anteriorly the 
shell continued to the corneo-scleral junction, where it was loosely 
connected. The anterior opening in the shell was about the size 
of a crystalline lens. The outer, convex surface of the shell lay 
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in contact with the outer layer of the choroid and sclerotic, but 
not connected with either except at the corneo-scleral junction. 
In the concavity of the shell lay the remains of the retina, with a 
limpid liquid, representing the aqueous humor. I could detect 
no vitreous or lens. ‘< 

The degenerated remains of the iris were present, but no 
evidence of pupil or ciliary processes, 

It will be seen this shell had the exact situation and relations 
of the capillary layer of the choroid. 

Since the enucleation the neuralgic attacks have entirely dis- 
appeared ; and in the right eye the ability to observe bright 
objects has markedly improved. 
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HYPERPLASTIC INFLAMMATIONS OF THE 
MEMBRANES OF THE EYE. 


By Pror. J. SCHOBL, or Prac. 
(With Tables IV.-IX.) 


Translated by WM. F. SMitH, M.D., Chicago. 


NFLAMMATORY processes of individual membranes 
of the eye, be they sclera, choroid, or retina, which, 
after the manner of hyperplastic inflammations of other 
connective-tissue organs of the body (through extravasation 
of round cells in masses, their multiplication and develop- 
ment, development of plentiful neoplastic blood-vessels thus 
forming regular granular tissue), gradually build up tumor- 
like hyperplasias of the whole or individual portions of 
the membrane and produce, so to speak, a transition link 
between inflammatory and neoplastic processes, find as yet 
so little consideration in ophthalmology that even the 
term “hyperplastic inflammation” is hardly mentioned. 
Analogous processes only come into notice here and there, 
generally, as incidental conditions of atrophied eyeballs. 

In this connection an observation of Klebs: “ Zur nor- 
malen und pathologischen Anatomie des Auges,” Virchow’s 
Archiv, Bd. xxiv., S. 367, deserves special mention. In a 
phthisical eyeball on which repeated operations for staphy- 
loma had been made before the enucleation, he remarked 
an enormous thickening of the retina and chorojd, which he 
designated as the direct result of hyperplastic inflammation 
of these membranes. 
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In the following lines I will endeavor to show that hyper- 
plastic inflammations of the membranes of the eye deserve 
far greater consideration from a clinical standpoint than has 
been accorded to them so far, that not always do they merely 
present interesting pathological conditions of phthisis of the 
globe, but that they occasionally play a more or less im- 
portant role intra vitam. 

Before I proceed to the description of particular forms of 
hyperplastic inflammations in the eye, I will briefly refer to 
three cases, which more than any others have furnished ex- 
cellent material for the study of this particular form of 
inflammation, and which in their clinical course more or less 
resembled the so-called pseudo-gliomas. 


Case 1.—N., Joseph, two years old, was brought to me May 15, 
1880, in an incredibly neglected condition. Some eight months 
before the child had, suffered from some exanthematous fever, 
probably scarlatina. About six months ago it began to complain 
of pain in the right eye. The mother found the eye reddened 
and with something white over it and totally blind. 

I found the lids of the right eye very much swelled and red- 
dened, the conjunctiva chemotic. The eyeball was enlarged, 
pressed forward, and immovable. The cornea was flattened, ir- 
regularly curved, opaque with smooth surfaces. At its margin 
were five reddish-white, soft, and very vascular excrescences 
which had forced their way out from the interior of the eye. 
The largest was the size of a pea and the others about the size 
of hemp seeds. I diagnosed glioma reting. The left eye was 
entirely normal. 

I extirpated the eye with as large a portion of the optic nerve 
as possible. A clean enucleation was not possible on account of 
extensive adhesions about the immovable eyeball. The extirpated 
globe was injected according to my method and the extremely 
difficult injection was entirely successful. After being hardened 
in Miller’s liquid and picric acid solution, the globe was divided 
by an incision through the sagittal meridian. The anatomical 
condition revealed was extraordinarily astonishing (Fig. 1). Ofa 
glioma filling up the interior of the eye no trace was to be found. 
The cornea, lens, and vitreous body were also missing. 

The sclera is much thickened, especially at its posterior portion 
where its thickness reaches 34 mm, and is permeated throughout 
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with round cells. The space between the capsule of Tenon and 
the eye is unrecognizable, so that the hypertrophied sclera merges, 
without boundaries, into the fatty tissues of the orbit. 

The uvea, particular sections of which, as ciliary body and iris, 
are hardly recognized as accumulations of pigment in the interior 
of the tumor-like masses, is enormously thickened as a whole, so 
that its volume here and there extends to 5 mm. It is composed 
of granular tissue and large neoplastic blood-vessels almost 
throughout, and forms the above-mentioned five excrescences 
which issue from the eyeball in the ciliary region. 

I will give its exact histological relations later when considering 
particular forms of hyperplastic inflammation. 

The whole retina, detached and folded funnel-wise, is granu- 
lating and forms the anterior wall of the globe, a true retinal 
staphyloma formed like a staphyloma of the iris. In the clinical 
examination it was erroneously thought to be a remnant of opaque 
cornea (Fig. 1 and Fig. 6). The space between the choroid and 
retina was filled with clotted fibrin masses. The anatomical 
diagnosis must therefore indicate: scleritis, choroiditis et retinitis 
hyperplastica, staphyloma retina, granulomata chorioideaz. The 
clinical diagnosis by no means coincides with the anatomical. 
Clinically glioma was diagnosed ; anatomically a hyperplastic in- 
flammation of all the membranes of the eye was found. 


This case teaches that hyperplastic inflammations of the 
membranes of the eye should be considered not only as 
incidentally interesting conditions of pathological eyeballs, 
but that from a clinical standpoint also they merit full 
evaluation. 

Should we desire to sketch, with the above-described 
anatomical data in hand, this pathological process, its 
course, in all probability, must have been something like 
the following: 

In convalescence after scarlatina the child suffered from 
an abscess in the cornea accompanied by infiltration of pus, 
which, on account of miserable hygienic conditions, led to 
exfoliation of the entire membrane. Expulsion of the lens 
and vitreous body easily followed, leading to total detach- 
ment of the retina, the anterior portion of which obstructed 
the opening left by loss of the anterior membranes. Under 
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atmospheric exposure and interpenetration of conjunctival 
secretions the exposed surfaces now acquired the charac- 
teristics of granular, connective, and cicatricial tissues—in 
short, the formation of a retinal staphyloma. So long as the 
perforation was not hermetically closed by the retinal 
staphyloma, the choroid remained in an inflammatory 
condition, which, here too, led to the formation of granular 
tissues and to excessive hypertrophy of this whole mem- 
brane, and to the growth of the tumor-like masses through 
points at the margin of the staphyloma not yet sufficiently 
consolidated. Perhaps also portions of the uvea had been 
prolapsed or entangled between retina and sclera. 

By continuity of tissue the sclera also was involved in 
the inflammatory action. In this manner was formed the 
pathological picture which, in so many of its features, re- 
sembled glioma. 


Case 2.—A four-year-old, extremely wretched and neglected 
girl was brought to my dispensary June 13, 1876. She had re- 
peatedly suffered from kerato-conjunctivitis phlycteenulosa. Some 
months before a thorn pierced the sclerotic and was extracted. 
The eye remained red and was blind, its pupil at times shining 
yellow-white. The eyeball was congested; T. — 4. Cornea 
opaque and vascular; iris muddy; pupil partially dilated ; no 
reaction to light ; slight to atropine. From the interior of the eye 
shimmered a yellow-white reflex, proceeding from a mass that 
seemed to fill more than half the vitreous chamber. Its surface 
appeared uneven, some portions more reddish than yellow, and it 
seemed to me I could detect neoplastic blood-vessels here and 
there. The diagnosis vacillated between glioma retine and 

choroiditis purulenta chronica. The fact that the disease de- 
- pended on a peculiar wound, as well as the diminished tension, 
was against glioma. Finally I was inclined to diagnose choroidi- 
tis purulenta chronica, as I had seen a few similar pathological 
conditions after wounds, also one case after an eye had been 
penetrated by a wooden splinter. 

I asked the mother to bring the child every two weeks. She 
never came at all. Three months later I found the child dying 
from pneumonia. The eye was diminished in size and tension. 
Thick opacities hindered any view of its interior. The next day 
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the child died. By means of gentle words and some gold I pro- 
cured the head of the cadaver. 

The entire head was injected through the carotids, and the con- 
tents of the orbit together with the lids was exenterated and 
carefully hardened ; then a sagittal incision was carried through 
both lids and the globe. The anatomical examination was again 
a complete surprise to me (Fig. 2). It was indeed a disease of 
the choroid, as I had anticipated, but a disease of such a charac- 
ter as no one up to the present had ever observed, and such as 
the most lively phantasy would hardly conjecture. The choroid 
was vastly thickened, its blood-vessels enormously distended, 
while in numerous places they broke through the retina with its 
neoplastic vessels and granular tissue, to build tumor-like growths 
in the vitreous space, which growths were composed partly of 
granular tissue, partly of epithelioid cells, and partly of cells that 
were not to be distinguished morphologically from true epithelium. 

The retina also is very much thickened, the granular layer of 
which, twisted in numerous zig-zag folds, is the only recognizable 
portion ; of the rest, both inner and outer layers have been trans- 
formed into connective tissue. As before mentioned, the choroid 
had grown through the retina at numerous places. The lens is 
opaque and unevenly shrunken. In the cornea a few deep blood- 
vessels are found, the sclera thickened by shrinkage, its fibres bent 
in zig-zag folds. 

The anatomical diagnosis therefore must read : atrophia bulbi 
progrediens, retinitis et choroiditis, hyperplastica, cataracta secundaria 
(siliquata ). 


Case 3.—A nine-year-old, healthy-looking boy was brought to 
my dispensary in May, 1881. Some months before he had re- 
ceived a blow in the left eye from the horn of an ox. The eye 
was only reddened, but there was continuous pain, photophobia, 
tears, and gradual loss of vision. The globe of the left eye, with its 
appendages, was normal as to form, position, movement, and ten- 
sion, but the ciliary veins were somewhat distended and tortuous, 
the conjunctival ring deeply injected, and the region of the ciliary 
body sensitive. The cornea was seamed and slightly smoky, but 
transparent; the chamber rather shallow; iris discolored, its 
structure not clear ; the pupil narrow and immovable ; lens trans- 
parent. From the interior of the eye shimmers a white-yellow 
reflex, which under proper idumination is seen to come from 
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masses close behind the lens. The patient complains of severe 
pain that increases during the night. 

My diagnosis was iridochoroiditis traumatica, considering the 
white-yellow masses as the product of cyclitis deposited in the 
anterior region of the vitreous. 

In this case also one might easily suspect glioma, as the coun- 
terfeit of an amaurotic cat's eye was exquisitely given ; the ten- 
sion was rather increased than diminished, while the suspected 
choroiditis did not contradict the presence of a tumor. Enuclea- 
tion refused. The right eye was entirely normal. 

In July of the same year the patient returned, desiring imme- 
diate removal of the blind eye on account of severe continuous 
pain. I found the globe smaller, flattened, sensitive to pressure ; 
T. — .5, movement retained ; the chamber very narrow, struc- 
ture of the iris unrecognizable, and the pupil obstructed by in- 
flammatory products. 

In accordance with these conditions I now modified my former 
diagnosis into : atrophia bulbi progrediens ex iridochoroiditide trau- 
matica, keratitis interstitialis inducta, occlusio pupille. 

The globe was enucleated and the patient discharged on the 
fourth day. 

The anatomical conditions discovered by a meridional incision 
through the globe, hardened in the usual manner, were again 
astonishing (Fig. 3). The clinical diagnosis, iridochoroiditis, was 
certainly confirmed. 

The choroid is thickened and infiltrated throughout with round 
cells, which, with pus and fibrinous clots, form layers on both its 
surfaces. The iris and ciliary body are also infiltrated with round 
cells, The posterior chamber and pupil are filled with granula- 
tions and young connective tissue. The ciliary muscle is atrophied. 
The cornea contains many groups of round cells and deep blood- 
vessels. The endothelium of the anterior capsule of the lens is 
hypertrophied and covered with quite a thick layer of neoplastic 
connective tissue. In the cortical portions of the lens the fibres 
are broken, twisted, and infiltrated with myelin molecules and 
detritus masses. 

The most evident and important changes, however, are shown 
by the retina, which as a sort of compact tumor nearly fills the 
vitreous chamber, while the vitreous itself, as a relatively small 
and shrunken body in the form of a double cone, adheres to the 
posterior pole of the lens. 
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-The whole transformed retina consists almost entirely of gran- 
_ ulations and fresh connective tissue, while of the original retinal 
elements only slight traces can be recognized. 

The anatomical diagnosis therefore must stand: atrophia bulbi 
progrediens ex iridochoroiditide traumatica, retinitis hyperplastica, 
keratitis interstitialis inducta, occlusio pupilla et synechia iridis pos- 
terior membranacea totalis, phacohymenitis, cataracta corticalts. 


In this case also the products of hyperplastic inflamma- 
tion, revealed by the shimmering reflex or amaurotic cat’s 
eye, came under observation at the first clinical examination 
and formed an important factor in the diagnosis, in which 
it may eventually play the deciding réle. 

In addition to these three somewhat similar cases, many 
specimens from my rich collection present changes here and 
there which must be referred to hyperplastic processes in 
the different membranes of the eye. Since they are, col- 
lectively, less surprising than those above described, and do 
not present any decided deviations ; since, too, the history 
of many is lacking, I will pass over them here and proceed 
to the description of particular forms of hyperplastic 
inflammations. 


A.—Choroiditis Hyperplastica. 


Choroiditis hyperplastica occurs in the first and second of 
the above reported cases. Since each of the two possesses 
its own special and interesting peculiarities, we must consider 
them separately. 

In Case I we must again distinguish between the intra- 
ocular part of the choroid and those five extruded granu- 
lomas. 

1. The intraocular part of the choroid (Fig. 1). The entire 
choroid is transformed into a tumor-like mass that lines the 
interior of the globe to a depth of from 1} to 5 mm. Ex- 
ternally it is bounded everywhere by the sclera, though the 
limits in many places are not well marked. The inner 
surface of the choroidal mass is coated throughout with 
retinal pigment epithelium, forming a more or less irregular 
layer. Anteriorly the choroid is directly merged into the 
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projecting granulomas, at the base of which twisted masses 
of pigment are seen, which are doubtless to be considered as 
the rudiments of the iris and ciliary body. 

It must be premised that almost nothing remains of the 
normal, histological structure of the choroid, the entire 
membrane being represented by a tumor-like mass re- 
sembling granular tissue permeated with numerous neo- 
plastic blood-vessels. The whole mass is made up of round 
cells, intercellular substance, young connective tissue, and 
blood-vessels. 

The round cells, with the intercellular substance, make up 
the greater portion of this tumor-like mass. Probably all, or 
at least the most of these cells were irrupted from the bloods 
vessels. At any rate, round cells can be seen just emerging 
from the vessels in numberless places, and the greatest 
accumulations are found in closest proximity to the blood- 
vessels. These accumulations are thickest on the inner 
surface, just where the mass was in constant process of 
growth, as is evident from the new formation of blood- 
vessels at these points. 

The intercellular substance is rather scanty. It comes into 
view, by aid of strong immersion systems, at one time as a 
reticular, again as a granular, structure ; however, I believe 
this depends on the effect of the hardening fluid, and that 
during life it might have exhibited a semi-fluid, protoplasmic 
consistence. 

The blood-vessels are extremely numerous and largely de- 
veloped. The largest vessels are found in the external part 
of the growth, near the sclera, and doubtless represent the 
colossally enlarged vessels of the stratum. vasculosum Hallert. 
From here the neoplastic blood-vessels pass centripetally to 
the inner surface ; they are, as a whole, thin-walled and form 
no real capillary network, the finer arterial twigs merging 
immediately into venous twigs. Near the inner growing 
surface of the mass numerous blind outgrowths from the 
blood-vessels are found, which doubtless represent the 
formation of new vascular branches. 

Connective tissue is found as a more or less continuous 
layer on the periphery of the mass near the sclera—that is 
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to say, in the oldest parts of these tissues. Moreover, it 
accompanies the largest neoplastic blood-vessels in more or 
less powerful bands. The gradual development of round 
cells into young connective tissue can be observed every- 
where. 

The entire intra-ocular portion of the choroid comports 
itself like granular tissue of luxuriant growth, or like an 
atypically growing tumor. Near the inner surface new 
round cells constantly emerge from the blood-vessels and 
proliferate, and the blood-vessels send out new branches, 
and it is here that the growth of the mass continues, while 
in the older portion layers of connective tissue are con- 
stantly formed by the gradual transformation and augmen- 
tation of round cells. 

Whether the stroma cells of the choroid have taken any 
part in the process of growth cannot be determined on 
account of the advanced stage of development; in any 
event they could only have played an inferior réle, since the 
round cells, emerging from the blood-vessels, did the lion’s 
share of the work. 

2. The extraocular granulomas of the uvea (Fig. 1 and Fig. 
4), taken together, have the same structure as the intra- 
ocular masses of thé choroid, consisting of round cells, inter- 
cellular substance, blood-vessels, and connective tissue, but 
differ in that their surfaces are covered with a layer of 
epithelioid cells, and in that their round cells, collectively, 
are found in a state of rank proliferation. Probably their 
exposure to the direct influence of the atmosphere caused 
their growth to be much more luxuriant than that of the 
intraocular masses. 

As to the epithelioid covering of these small tumors, it did 
not develop, as one might easily suppose, from pre-existing 
epithelium of the neighboring tissues, but the cellular layer 
here referred to was formed, as one might directly observe, 
by gradual, progressive transformation of the round cells. 

At the boundary of the neoplastic blood-vessels, near the 
periphery, round cells are seen which have a broad border; 
further some with the border broader and still broader, till 
one comes to epithelioid cells, and finally to such cells as 
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cannot be distinguished, morphologically at least, from true 
epithelium ; and at all points so numerous and so gradual 
are the transitions between the extremes of cell-formation 
that it is impossible to doubt for an instant the transforma- 
tion of round cells into those of epithelium form. These 
relative conditions are presented in Fig. 4. 

The round cells in the region of the blood-vessels, on the 
other hand, almost all contain 2-3 or more, up to 6, nuclei, 
and I cannot believe that exactly here, where the process of 
growth advances with the greatest luxuriance, almost all of ° 
these cells should be destined to destruction, the less so 
since near the periphery may be observed a continued de- 
velopment of epithelioid cells, and near the base, into some- 
thing similar to fibro-plast and young connective tissue. 
Both cells and nuclei have a perfectly healthy and regular 
appearance, so that I cannot but consider these multiple 
nuclei as the direct product of nuclear division, and the cells 
of this portion as in a state of exceedingly luxuriant propa- 
gation (see Fig. 4). As to the repartition and formation of 
fresh connective tissue in the granulomas, it coincides per- 
fectly with that which occurs in the intraocular, uveal 
masses. 

3. The hyperplastic choroiditis in Case 2. (Fig. 2 and 
Fig. 5) presents many and very important deviations from 
that form just described. 

The original, colossally thickened choroid, permeated with 
round cells and with pigment, is still partially recognizable, 
at least the stratum vasculosum Halleri and supra-chorioidea 
may be distinctly distinguished. The vessels of the stratum 
Halleri have prodigious dimensions, and from them arise 
large neoplastic blood-vessels which, with their accompany- 
ing granular tissues, break through the thickened retina and, 
passing centripetally, reach the vitreous chamber. This 
chamber is now filled up with a tumor-like mass, which in 
the peripheral portions, so far as the neoplastic blood-vessels 
have reached through the retina, consists of granular tissue 
as we have described it in the previous case, whilst in the 
centre an enormous bed of cells is found which cannot be 
distinguished morphologically from epithelium. 
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. No trace of the vitreous body is found. On closer his- 
tological examination of these masses grown into the vitre- 
ous chamber through numerous perforations in the retina, 
we find an intermediate zone corresponding (in position) to 
the finer branches of the neoplastic blood-vessels which, in 
addition to these vessels, consists only of round cells and 
intercellular substance. Here the round cells are uncom- 
monly thick, and thickest along the walls of the vessels. 
Here may be observed round cells in great numbers just 
‘emerging from the walls of the vessels, in many of which 
cells direct nuclear division is in evidence. 

A progressive development of the round cells may be seen 
from this intermediate zone in two opposite. directions. 
Near the centre of the vitreous chamber one sees how they 
change into epithelioid, and then into complete epithelial 
cells. Even near the limits of the vessels one sees a few 
round cells with broad protoplasm, and further toward the 
centre continually wider and wider borders till perfect epi- 
thelioid cells are reached. All possible transition forms of 
both kinds of cells, side by side, can be perfectly seen here 
too (Fig. 5), as before described at the periphery of the 
granulomas. 

Though the transition of round cells into epithelium 
might have been doubted as to the uveal granulomas, here 
in the case under consideration, all possible doubt must be 
removed. 

The tumor-like growth of the choroid which fills the vit- 
reous chamber is more or less like a ball in form (see Fig. 2) 

The kernel of the ball is a great bed of these epithelioid 
cells free from blood-vessels, the cells being separated from 
each other only by scanty intercellular substance. The 
peripheral substance of the ball, however, is composed en- 
tirely of round cells and blood-vessels. The epithelial cells, 
therefore, appear to be surrounded by a thick layer of round 
cells like a mantle, and the existence of such cells in the 
midst of the vitreous chamber in the centre of a ball of 
granular tissue under any other methods of growth or being 
is inconceivable. Now when at all points between the zone 
of round cells and the central epithelial bed are seen num- 
berless cells in all possible stages of transformation from the 
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one to the other variety, every logical conclusion must be 
rejected if the genetic relationship between these two forms 
of cells is to be denied. On the other hand near the outer 
surface of the retina, and at the points of. eruption through 
that membrane, the round cells gradually develop into con- 
nective tissue in a manner similar to that we have mentioned 
in the previous case. 

This histological condition is certainly astonishing and ex- 
tremely interesting in the truest sense, and in many connec- 
tions of eminent importance also. 

No similar case of numerous perforations of the retina by 
the growth of inflammatory products has ever been observed so 
far as I know ; even malignant tumors do not grow through 
the retina so freely. 

Further such an enormous development of epithelioid 
cells in the midst of an inflammatory growth of the choroid 
appears to be something enigmatical, if not quite without 
parallel, for Fedor Krause has observed something distinctly 
similar, to which I shall refer more in detail later. 

What would have been the further development of that 
enormous central bed of epithelioid cells had not the 
process of growth been arrested by its death, I cannot 
conjecture. 

The appearance of epithelioid cells isolated in the midst 
of granular tissue is very important as an irrefutable proof, 
as I believe, of the possibility of the progressive develop- 
ment of round cells into cells like epithelium. 

The entire ophthalmological literature relative to diseases 
of the choroid furnishes only two cases which in some meas- 
ure at least resemble those above described. 

The first of these is extremely interesting, and was 
reported by Fedor Krause from the clinic of Prof. Hirsch- 
berg: “‘ Beitraege zur Pathologie der sympathischen Augen- 
entziindung,” Archiv fir Augenheilkunde, Bd. x., S.629. It 
concerns the eye of a girl which was blinded by a cut made 
by a piece of glass, the injury being followed by sympathetic 
inflammation of the second eye. 

In the enucleated eye Krause found the entire choroid so 
thickened that it was about the depth of the normal sclera. 
The hematoxylin colored sections seemed flecked dark and 
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pale; microscopically the dark spots proved to be collec- 
tions of round cells, the pale spots beds of epithelioid cells 
and cells that differed in no respect from epithelium. Be- 
sides these, giant cells were also found. 

H. Pagenstecher published the second case: “ Zur Casu- 
istik der Augenverletzungen,” Archiv fiir Augenhetlkunde, 
Bd. viii., S.65. This was the case of a man who had been 
struck in the eye by a cow in such a manner that the optic 
nerve was torn from the globe. On anatomical examination 
Pagenstecher found the entire choroid thickened. Histo- 
logically this choroid was of alveolar structure throughout, 
consisting only of connective tissue, its cavity being lined 
with endothelium. 

Most probably the two cases of Schiess belong to this 
category also: “ Fibrése Degeneration und Fibrom der 
Chorioidea,” Virchow’s Archiv, Bd. xlvi., S. 53. 

The first was an atrophied globe without clinical data, in 
which the choroid was thickened and transformed into con- 
nective tissue. The second concerned the eye of a woman 
which had suffered a severe wound some six months before. 
In the enucleated eye a white, membranous mass was found 
over the choroid, which Schiess held to be a fibroma chori- 
oidez. Without doubt Falkson’s case belonged to the same 
class: Ein intraocularer Tumor,” Zehender’s klin. Monatsbl, 
1879, S. 193. 

In an eye that had been enucleated after years of painful 
iridochoroiditis Falkson found an enormous mass of connec- 
tive tissue in ‘place of choroid and retina. 

Possibly the case of Michel belongs here too: “ Ueber 
Geschwulst des Uvealtractus,” Graefe’s Archiv, Bd. xxiv., I, 
S. 131, which describes a fibroma in one eye and a fibro- 
chondroma in the other eye of the same person. 

It would carry us too far to make special mention of 
all these cases here, an uncommon number of which are 
found recorded in the literature of the subject. 


B.—Retinitis Hyperplastica 


is found excellently developed in Case 3, less so in Case 2, 
and only partially so in Case 1. 
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In Case 3 the retina, grown into a tumor-like mass, fills, as 
we have before stated, almost the entire vitreous chamber 
(see Fig. 3). Of the vitreous body only a small residuum 
remains. 

The individual layers of the retina are not recognizable 
and there are only two large and two small islets, quite iso- 
lated, surrounded by granular and connective tissue, in 
which may be distinguished manifold, twisted, zig-zag rows 
of granules and radiating streaks which must be considered 
as residua of the original granular layers. 

All the rest of the tumor-like mass consists of granular 
tissue and fully formed connective tissue, the distribution of 
these two kinds of tissue being of such a nature that the 
granular occupies the innermost part which bounds the 
remnants of the vitreous body and where, without doubt, 
the mass was in process of growth when the enucleation sud- 
denly put a stop to it. The fully formed connective tissue, 
on the contrary, is found in the external portions of the 
mass. Between the two are found numerous transition 
forms, the granular tissue consisting of round cells, intercel- 
lular substance, and blood-vessels, just as in the above-de- 
scribed case of choroiditis hyperplastica, only the former are 
more scantily distributed and are of weaker development 
than in the uveal forms. The largest accumulations of round 
cells are found, here too, nearest the vessels. 

The presence, everywhere to be observed, of all possible 
transition forms between round cells and connective tissue 
cells is very interesting and important (see Fig. 6). 

Of the round cells, thickly accumulated near the blood- 
vessels, some are found the nuclei of which are oval, then 
some the protoplasm of which is lengthened either in one 
direction or in two opposite directions. Further, cells are 
found the nuclei of which seem graded in length, while their 
protoplasm is drawn out in long and longer points, so that 
they acquire an exquisite, spindle-like form. Still further, 
these spindle-cells are found continually increasing in length, 
the protoplasm being drawn out in both directions. Finally, 
cells are found with nuclei cylindric in form, with the proto- 
plasm in long bands, so forming bundles of such cells, and 
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constituting completely formed, young connective tissue. 
At all stages, from the genuine round cells to the very long, 
ribbon-like, completed connective-tissue cells, some may be 
seen the nuclei of which are in process of division, or in 
which two or three isolated cells may be seen in a mass 
of common protoplasm. 

This condition is presented exactly drawn from nature as 
seen under a very high power, Seibert, homogeneous immer- 
sion yy (see Fig. 6). These conditions, namely, the accumu- 
lation of round cells extruded from and immediately sur- 
rounding the blood-vessels, then all possible and imaginable 
transition forms between these and connective-tissue cells, 
till, after a certain space, fully developed connective-tissue 
cells in bundles and beds are found, I believe justify me in 
the conclusion that development and transformation of round 
cells have taken place here, also throughout the entire mass 
of the tumor, and that all the connective tissue here found, 
in all probability, has been formed in like manner. 

1. Every connective-tissue fibre in the case before us corre- 
sponds to a connective-tissue cell. The connective-tissue 
fibres are the outgrowth of the protoplasm of the respective 
cells into very long and relatively strong bands (see Fig. 6). 
The development of connective tissue from connective-tissue 
cells can be directly observed in this case in exactly the same 
manner it was observed by Valentin in his time (Artikel 
“ Gewebe” in R. Wagner’s “ Handwérterbuch der Physio- 
logie,” 1842, Bd. i., S. 670). 

2. The retinitis hyperplastica of Case 2 requires only slight 
consideration. The entire retina is very greatly thickened, 
to 2 mm and over, and has been broken through in many 
places, as before remarked. Only the granular layers are 
recognized as more or less thick, zig-zag lines. Internally 
and externally is found a layer of connective tissue which in 
all probability originated in the same manner as we have 
fully described it in the former case. Only it appears that 
here the process is more decided and the connective tissue 
had been formed for a longer time, because only a little 
fresh granular tissue is present here and there and the tran- 
sition forms between round- and connective-tissue cells are 
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scantily found. It appears, therefore, that in this instance 
the process was more sluggish, whilst in the choroid the 
growth was an exceedingly luxuriant one. 

3. The staphyloma of the retina in Case 1 (Fig. 1 and Fig. 
7). On the posterior surface of the staphyloma, where, in 
staphyloma of the iris we usually find remnants of pigment, 
here we find the twisted granular layers of the retina. 
Above the granular layer we see rather numerous blood- 
vessels, in the neighborhood of which we continually find 
large accumulations of round cells, then follows a layer of 
round cells and intercellular substance, in which we recognize 
numerous transition forms from round cells to connective- 
tissue cells as well as to epithelioid cells, and finally follows 
a dense layer of connective tissue covered with epithelioid 
cells. Here also, I have not the slightest doubt, this dense 
connective-tissue layer originated through the transforma. 
tion of the round cells extruded from the blood-vessels of 
the retina. 

In all these cases of retinitis hyperplastica we find, as before 
in the choroid, at first a luxuriant growth of granular tissue, 
leading later to the formation of connective tissue. 

There is hardly any doubt that all the round cells that 
make up the respective granular tissue were extruded from 
the blood-vessels, or were derived therefrom. Still less 
doubtful is the derivation of the collective connective tissues 
from these same round cells. 

Through this observation the existence of true connective 
tissue in the retina finds its natural explanation and loses all 
its strangeness; on the other hand, the appearance of con- 
nective tissue in the same cannot be considered else than a 
proof of the pure connective-tissue nature of the supporting 
tissues of the retina, as was maintained by Klebs (1. c.) in his 
time. 

In searching literature for analogous cases, two reported 
by Raab are specially worthy of notice. In both cases the 
eye was enucleated on account of a clinically diagnosed 
glioma, and in both the anatomical examination showed 
that the detached retina had been transformed into-a tumor- 
like mass of connective tissue. It cannot be doubted that 
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this condition was preceded by a process such as I have 
described as retinitis hyperplastica. 

I am entirely convinced that in all cases where a fibrous 
degeneration of the retina is found as an anatomical condi- 
tion this process of retinitis hyperplastica, as I conceive it, 
has preceded it, and that connective tissue in the retina 
cannot be formed in any other manner. To mention all 
these numerous cases in detail would carry us too far. 

The form of disease instanced by Manz as retinitis pro- 
liferans (Graefe's Archiv, Bd. xxvi., 2, S. 55), also appears to 
me a nearly related process. 


C.—Scleritis Hyperplastica 


is only found in Case 1 (see Fig. 1 and Fig.8). The entire 
sclera is very much thickened, especially in its posterior 
portion where it is 2} mm and over. It is extremely vascu- 
lar and infiltrated throughout with round cells, the greatest 
accumulations of which are constantly to be found in the 
immediate neighborhood of the blood-vessels. Upon closely 
examining fine sections with a strong objective, one sees 
again numberless transition forms from round cells to con- 
nective-tissue cells, so that there can be no doubt the entire 
scleral membrane was undergoing continuous new formation 
of connective-tissue fibres. Here, too, it is a question of an 
analogous process, the exudation of great quantities of 
round cells from the vessels and the transformation of round 
cells into young connective tissue, only in this case the 
process is more diffused throughout the entire membrane. 
The relative bearing of the outer, posterior portion of the 
sclera is very interesting, where, on account of the surround- 
ing fatty tissues of the orbit the boundaries are not distinct 
and through constant apposition of newly formed connective 
tissue it grows like a tumor (see Fig. 8). 

The several blood-vessels of the fatty tissues are seen to 
be surrounded by round cells, which, with intercellular sub- 
stance, have distributed themselves among the fat cells in 
various sized groupings. ’ 

In many places lengthened, spindle-formed cells may be 
observed, which, since all possible transition forms may also 
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be found, must have developed from round cells. Here and 
there individual fibrils are seen in the intermediate sub- 
stance, so that it appears exactly as if here the formation of 
young connective tissue would follow in the manner first 
assumed by Henle. 

In other places between the fat cells islets of completely 
formed connective tissue are found, which occasionally unite 
with the outer border of the scleral margin, so that it may 
almost be taken for granted that these islets of connective 
tissue in process of formation round the blood-vessels, 
being massed together, are gradually welded with the sclera, 
and so the extraordinary thickening of the latter takes place 
in two ways: through new formation of fresh connective tis- 
sue from the round cells permeating the sclera itself, as well 
as through the connective-tissue formation in the surround- 
ing fatty tissues and the subsequent welding of the same 
with the growing sclera. 

We search literature in vain for analogous cases, unless 
perhaps two cases described as fibroma of the sclera may 
be reckoned herewith, which may well be considered as the 
termination of an expired scleritis hyperplastica; the one 
from Narkiewicz Jodko, Gazeta lekarska, 1874, No. 51: 
“Tumor Sclere et chorioidee.” After scleritis a staphy- 
loma-like protuberance of the sclera developed at the corneal 
margin and extended nearly to the equator, which, at the 
anatomical examination of the globe, enucleated for the 
relief of extreme pain, proved to be a mass of connective 
tissue. At the same time fibrous degeneration of the choroid 
was found in a corresponding position. 

The second is the well-known case from Szmisch. 
“Fibrom der Sclera,” Archiv fiir Augenheilkunde, Bd. ii., 
S. 115. 

In a globe enucleated for a diagnosed glioma, was founda 
diffused thickening in the posterior portion of the sclera, 10 
mm long, 8 mm broad and mm thick. In a corresponding 
position was found fibrous degeneration and thickening of 
the choroid and retina. 

In both cases the tumor was like a thickening of the sclera 
without well defined boundaries ; in both cases fibrous degen- 
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eration of the inner membranes of the eye was found, which 
facts very much favor the assumption of an original circum- 
scribed, hyperplastic inflammation. 

Taking together all I have observed in these three typical 
cases, and reviewing those reported in literature, which 
indicate the final result of similar processes, and in all proba- 
bility should be reckoned herewith, we may state the 
following preliminary deductions concerning hyperplastic in- 
flammations of the membranes of the eye. 

1. Etiologically hyperplastic inflammation, in the ma- 
jority of cases, seems to be the result of injury, more or less 
severe, to the eyeball, but may also result from long-con- 
tinued idiopathic, purulent inflammation following diverse 
causes of irritation. 

It occurs more often in badly nourished, reduced individ- 
uals, and attains the most remarkable development where a 
certain greater vulnerability, and capability of reaction to 
diverse irritations, on the part of the membranes seem to 
exist. Youth and especially childhood seem to predispose. 

2. On those occasions when it does come under observa- 
tion in the clinic, it appears under the likeness of an intra- 
ocular or an extraocular tumor, mostly that of glioma, and 
most frequently presents the symptoms of the amaurotic 
cat’s eye; it may, however, simulate a tumor already ex- 
truded from the interior of the globe, or an irido-choroiditis 
with apparently enormous cyclitic products in the vitreous 
chamber. 

3. In diagnosis it might more often be mistaken for a 
tumor; in differential relations a previous history of wound 
or of a long-continued inflammatory process should have 
weight. 

4. In anatomical connections hyperplastic inflammations 
of the membranes of the eye are very similar to the granula- 
tion process which leads to hyperplasia, and form, so to 
speak, a natural transition from inflammatory to neoplastic 
processes. 

In general these growths are accompanied by enormous 
exudation from the blood-vessels, and augmentation of 
round cells and intercellular substance and new formation 
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of the former, and so to the formation of granular tissue, 
then to the development of round ,cells into connective 
tissue, exceptionally also to cells which cannot be dis- 
tinguished, morphologically, from epithelium. . 

5. Therapeutically considered, where malignant tumor 
cannot be excluded with certainty, where the pain may be 
extreme, or as a preventive when the possibility of sympa- 
thetic disease is present, enucleation should be practised as 
promptly as possible. 

In closing I may remark that it should be of general in- 
terest to follow the observations here made in the three 
cases presented concerning the development of connective 
tissue out of round cells extruded from the vessels, either 
if this process is taken to follow the paradigm Valentin had 
formulated, to wit, that every connective-tissue fibre cor- 
responds to a cell, or that of Henle by which the connective 
tissue-fibres were supposed to be developed from the inter- 
cellular substance, the connective-tissue cells from the round 
cells, then, moreover, the epithelial cells (morphologically 
considered) from just such cells. 


Explanation of the Cuts. 


Fig. 1.—Meridional section through an eyeball with choroiditis 
and scleritis hyperplastica and staphyloma retin, described 
under Sec. 1, low power. The details are so clear that a special 
explanation seems unnecessary. I will only remark that in this 
figure, as well as in Fig. 2 and Fig. 3, the histological elements, 
in relation to the low power used for the entire preparation, are 
too large, necessarily so to insure clearness. Otherwise the figure 
is drawn exactly after nature. 

Fic. 2.—Meridional section of Case 2. Choroiditis and ret- 
initis hyperplastica. The growing choroid breaks through the 
retina in many placés. The entire vitreous chamber is filled with 
epithelioid cells and the lens is shrunken. 

Fic. 3.—Meridional section of Case 3. Retinitis hyper- 
plastica, etc. Almost the entire vitreous chamber is filled up by 
the enormous hypertrophied retina. Of the vitreous only a small 
dumb-bell shaped residuum is left. 

Fic. 4.—Section through the peripheral portion of one of the 
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uveal granulomas of Case 1 under high power, Seibert, water- 
immersion, No. VII., Ocular 1. It shows the terminal branches of 
two neoplastic blood-vessels, one artery and one vein, surrounded 
by round cells, the nuclei of which seem in a state of active sub- 
division. Above the blood-vessels are seen numerous transition 
forms between round cells and epithelioid cells, a continuous 
layer of which constitutes the upper margin of the preparation. 

Fic. 5.—Section through choroid and retina Case 2, rather high 
power, Seibert, Obj. VI., Ocular 2. Bordering on the sclera below 
is the wide-meshed supra-chorioidea, and then come the enormous 
blood-vessels of the stratum Halleri, then the perforated places 
through the greatly thickened retina, through which the neoplastic 
blood-vessels arising from the vessels of the stratum Halleri force 
their way into the vitreous chamber. Between the neoplastic 
blood-vessels large collections of round cells are seen. Further 
upwards numberless transition forms between round cells and 
epithelioid cells are found, and beyond the blood-vessels, finally, 
a continuous layer of those cells which cannot be distinguished 
morphologically from epithelium. 

Fic. 6.—A small portion of the growing retina of Case 3, under 
very high power, Seibert, homogeneous immersion yy. A small 
blood-vessel is seen to the left surrounded by numerous round 
cells, then further to the right all conceivable transition forms 
from round cells to connective-tissue cells, and finally, to the 
right, perfectly formed connective-tissue cells after the paradigm 
Valentin had formulated. 

Fic. 7.—A section through a portion of the staphyloma ret- 
inz of Case 1, under a very high power, Seibert, water immersion 
No. VII., Ocular 1. Beneath the twisted granular layers is seen 
clotted fibrin with filaments of fibrin. Above are the blood- 
vessels surrounded by round cells; then granular tissue with 
transition forms from round cells to connective tissue, then a heavy 
layer of connective tissue, and finally a mass of epithelioid cells. 

Fic. 8.—A section through a portion of the posterior border 
of the sclera near the surrounding fatty tissues from Case 1, under 
rather high power, Seibert, Obj. VI., Ocular 1. The sclera is shown 
to be infiltrated with round cells. Among the fat cells are islets 
of newly formed connective tissue which are partly united to the 
sclera, Beneath are transition forms between round cells and 
connective tissue. 
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DISTICHIASIS AND TRICHIASIS OPERATIONS. 


By Dr. E. JAESCHE, or Dorpar. 
( With six illustrations in the text.) 


Translated by Dr. H. A. B. MACAULEY, of New York. 


T is an interesting fact that these, more than any other 
I operations upon the eye, excepting those for cataract, 
have given rise to so many modifications. Almost every 
year some new procedure is advocated. Surgical interfer- 
ence in these diseases does not imply any danger to the 
sense of sight itself, but this morbid condition must be re- 
moved, in order that the normal function of the eye may be 
entirely re-established as far as this is possible. 

Bearing this in mind, the first point to be considered is 
the preservation of the eyelashes, and secondly, the 
avoidance of a rough cicatricial eyelid which would con- 
stantly irritate the eye. Furthermore in the choice of any 
particular operation, it is wise to consider what influence 
the method in question would have, as regards the preven- 
tion of a relapse, and this is certainly not easy to decide. 

The most important point of all to be considered is the 
‘degree of intensity of the original morbid process. If the 
latter has almost died away, it is not likely that the 
trichiasis and distichiasis will increase. In such cases there 
is always more or less atrophy of the connective tissue. On 
the other hand, where trachoma and intense swelling of the 
conjunctiva and lid exist, it is quite probable that the 
secondary trouble will gradually get worse after the opera- 
tion, no matter what method has been used. We are also 
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seldom able to choose the most favorable time for operation. 
The trachomatous inflammation, pannus, and infiltration of 
the cornea are made worse by the irritation of the faulty 
eyelashes, and we are forced to interfere if we wish to effect 
acure. Patients often do not care to wait or cannot come 
again. Furthermore we must confess that in no case of 
distichiasis can we predict with certainty that there will be 
no relapse. Observation of a number of cases extending 
over a period of years is quite convincing upon this point, 
and patients who have been operated upon, when seen at a 
subsequent period, not infrequently exhibit the same trouble 
more or less pronounced according to the circumstances. 
This is also the case with those treated by other surgeons. 
This tendency to relapse is more noticeable when Cramp- 
ton’s or Anagnostaki’s method of operation is used. On the 
other hand, the continual irritation of the lid may cause 
new abnormal lashes to sprout in such a position that they 
come in contact with the cornea. This should not be con- 
sidered as a real relapse, but is to be regarded rather asa 
continuation of the original trouble. Moreover in such 
cases the little hairs are usually isolated and can be easily 
removed, so that the result obtained by the operation is 
practically the same. Lately however I saw a patient 
afflicted with complete distichiasis, notwithstanding the fact 
that she had been operated upon for the same trouble ten 
years before. The method used in this case was probably 
that of Anagnostaki with Snellen’s modification, which was 
in vogue at that time. I operated upon both of this 
patient’s eyes, using the method to be described below. 
Before passing to the consideration of my method of 
operation, I fear that my colleagues, having reached this 
point, will not be inclined to continue their perusal of this 
paper ; this is not singular, for most of us are tired of hear- 
ing of new operations of this kind. Almost every one has 
his own procedure, and pretends to be satisfied with it, 
Even in the clinical lecture it is no longer possible to discuss 
and compare all the operations which have been proposed 
for entropium, distichiasis and trichiasis. For this reason I 
think it is important to select a method which adapts itself 
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to the wants of the out-door patient, for we often meet 
cases which cannot be subjected to clinical treatment. 
Especially in regions where trachomatous affections are 
endemic, patients are found who will not undergo an 
operation (or postpone it indefinitely) unless they are 
treated upon the spot. What a disadvantage this is to such 
people! The local physician hesitates to perform the opera- 
tion himself, because of the lack of an easy method and be- 
cause there is no skilled assistant, and it is not possible to 
oversee the after treatment, aided by trained nurses. Let 
me hope therefore that I may be permitted to briefly discuss 
the principal methods having a bearing upon this subject. 
I wish to call attention to the fact that most of them require | 
careful after-treatment, and also to add a few remarks con- 
cerning the indications for the different procedures. The 
usual operations are described in the text-books, but the 
subsequent modifications are probably not to be found 
there. Most of the latter are mentioned in Prof. Stellwag 
von Carion’s* paper, which I cite here, as I do not wish to 
pass by the operation and observations contained therein. 

It is well known that there are two principal methods for 
the cure of entropium, distichiasis and trichiasis, without 
distinguishing sharply these diseases, one from the other. 
The idea of one of these methods is to turn out the lid 
away from the eye, while in the other the edge of the lid is 
so drawn up that it no longer comes in contact with the 
eyeball. 

Referring to the first of these two, as regards the upper 
lid, it consists in cutting out a horizontal strip and then 
bringing the edges of the wound together. This was not 
entirely efficacious, so Crampton modified the operation by 
adding two lateral perpendicular incisions, 6 to 8 mm long, 
passing through the entire thickness of the lid, one on each 
side near the angle of the eye, and also a horizontal incision 
on the conjunctival aspect, passing through the cartilage - 
about 2 or 3 mm from the edge of the lid. The faults of 
this procedure have been discussed at length, and I will | 
only add that it requires long after-treatment in order to 


1 Allg. Wiener med. Zeitung, 1885, No. 49. 
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retain the movable middle piece thus made, in such a posi- 
tion as to turn the lid away from the eye, after the wound 
has healed by granulation. Streatfeild’s method, modified 
by Soelberg-Wells and Snellen, seems more rational. A 
prismatic strip, running down close to the conjunctiva, is 
cut out of the entire length of the cartilage, and the-wound 
gaping widely above is closed by sutures. The cartilage is 
reached by incision through the skin and separation of the 
muscle fibres. This is a very pretty operation, and turns. 
the lid well away from the eye, especially in entropium com- 
bined with curvature of the cartilage, but in real distichiasis. 
it is not indicated, and is moreover full of details and requires 
skilled assistance. 

Transplantation upwards of the edge of the lid has also 
given rise to numerous variations: the simpler method con- 
sisted in splitting the lid into anterior and posterior portions, 
and then sliding up the former (carrying the eyelashes) sev- 
eral millimetres, and fixing it there by means of sutures. 
This operation was done by Arlt and v. Graefe, each, 
however, having his own modification. The objection to 
this is that the naked border of the eyelid, several milli- 
metres wide, stripped of skin and muscle, heals very slowly 
by granulation, and rapid ambulatory treatment is out of the 
question. Of course there have been numerous attempts to. 
cover up this bare place, and secure primary intention. With 
this in view, it was proposed to either utilize the skin in the 
immediate neighborhood, or else borrow it from some other 
part of the body. The first method has found few partisans. 
Dr. Spencer Watson likewise split the lid in two portions, 
and then made two horizontal incisions in the anterior leaf, 
one 2 mm from the border of the lid, and the other 2 mm 
above this, thus dividing the anterior part into two strips ; 
these strips were then detached at one end on each side, and 
their positions changed, so that the lower one with the lashes 


. was twisted up above, while the upper was brought down 


near the edge of the lid. 

After Riverdin had demonstrated that freshly detached 
pieces of skin could be easily transferred from one part of 
the body to another part, from which the skin had been 
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removed, on to a granulating surface, this experience was 
soon applied to the operation under discussion. I had 
already proposed years ago to cover the raw surface left by 
the operation of Jaesche-Arlt with a thin slice of epidermis, 
removed by means of a razor from the inner side of the 
upper arm. This gives a good result, and the delicate scale 
of skin soon becomes adherent to the underlying structures. 
Careful after-treatment is indispensable, however, and the 
patient must be kept perfectly quiet. Story cuts out his 
flap from the mucous membrane of the mouth, and trans- 
plants it then to the raw place in question, and in this way 
avoids a new growth of eyelashes, the only disadvantage, 
however, being the unavoidable thickness of the piece of 
mucous membrane. Professor Stellwag von Carion’ recom- 
mends a very simple and convenient method. He first 
splits the lid, as above described, into anterior and posterior 
layers, and then cuts off a strip from the former, about 4 to 
5 mm in width, containing the eyelashes, and running off 
to a point towards the angles of the eye; this he then re-ap- 
plies to the raw surface, with the hairs pointing upwards. 
No sutures are used, but the whole is covered over witha 
piece of tin-foil, smeared with some fatty substance, and a 
binocular bandage. It remains to be seen whether the 
eyelashes are preserved, and remain in a good position. I 
also specially emphasize the fact that Stellwag v. Carion 
himself recommends “complete bodily rest in bed for two 
or three days” after the operation. The same is true of all 
the other methods mentioned here, not excepting that of 
Professor Jacobson. The latter covers the exposed spot 
with a suitable flap, twisted around from the temporal 
region, and still connected with the remaining skin by a 
pedicle at the outer angle of the eye. 

Bearing the above disadvantages in mind, I trust it may 
not seem superfluous to suggest an operation which is 
specially adapted to the wants of out-door cases, and which 
may be performed without skilled aid. The method is not 
entirely new, having been originally proposed by my 


1 ** Ein neues Verfahren gegen einwarts gekehrte Wimpern.”—Von Professor 
Stellwag von Carion, Aligem. Wiener med. Ztg, 1885. 
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brother, but it differs from his procedure in its most es- 
sential points. The most important difference is the em- 
ployment of an instrument, the fundamental principles of 
which were suggested by Desmarres’ lid-clamp. 

This instrument consists of a plate, to be passed under the 
upper lid, and a ring-shaped piece, which rests upon the sur. 
face of the lid; these two parts are connected by an arrange- 
ment like a forceps (Fig. 1). The lower arm of the instrument 
ends in a round curved plate, 1 mm thick and measuring 24 
mm from side to side at its broadest point, and 18 mm from 


FIG, I. 


before backwards (Fig. 2). The apex of the curvature is 
about 4 mm from the plane of the arm, to which it is _ 
attached. Just above the middle of this plate there is a 

slightly curved transverse notch, 1.5 mm wide, its anterior 

border 18 mm long, and its posterior border 21 mm long, 
the two being therefore joined together at an acute angle. 
The curvature of the notch has a radius of 3.9 cm. The up- 
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FIG. 4. 


FIG, 2. 


FIG. 3. 


per arm ends in an oval ring, curved in the same manner as 
the lower plate, so that the two surfaces may be closely 
adapted to each other. The upper side of this ring is 1.5 
mm wide; its lower side, where it comes in contact with 
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the lower plate, 0.5 mm wide. It is 2 mm thick (Fig. 3). 
Fig. 4 shows the end pieces, seen from in front. 

The ring is bridged over from side to side by a bar which 
crosses it, of the same dimensions as the rest of the ring. 
The radius of curvature of this bar isthe same as that of the. 
transverse slit in the lower plate, and is so arranged that it 
corresponds exactly to the lower border of this slit when the 
instrument is closed. 

The arms of the forceps are 12 cm long, and are bent up- 
wards, at an angle of 35°, at their anterior fourth. Near 
this point a screw is fastened to the lower arm, which passes 
up through the upper arm, by means of which the oval ring 
may be brought in close contact with the lower plate. The 
instrument is nickel-plated and well polished, except where 
the ring comes in contact with the lower plate when the 
instrument is closed; these points are left rough. 

In performing the operation with this instrument, either 
chloroform or cocaine may be used, the latter producing 
sufficient, but not complete, anzsthesia. I first disinfect 
the eye, and then inject about a quarter of a syringe full of 
an eight- to ten-per-cent cocaine solution, at the inner and 
outer angles of the lid. This causes a small swelling, which 
disappears when rubbed, and gives no noticeable trouble 
afterwards. Injection into the middle of the lid, on the 
contrary, causes a swelling which hinders the further prog- 
ress of the operation. Several minims of cocaine are 
dropped into the eye at the same time. The operation 
may be begun a few minutes afterwards, and its stages are 
as follows: 

1. The lid-clamp having been immersed in 1: 8000 cor- 
rosive sublimate, is introduced by passing the lower plate 
under the upper lid in such a manner as to bring the cross- 
bar of the ring about 1.25 to 1.5 mm above the eyelashes. 
The projecting border of the lid should be grasped equally 
at all points so as to obtain the same width. If this is not 
the case, the lid should be pulled down or pressed forward 
when the instrument is screwed down, until the object in 
question is attained. The two end-pieces should be so firmly 
screwed down that there can be no slipping of the instru- 
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ment. The ring, where it comes in contact with the lid, is 
only 0.5 mm wide and presses it firmly against the rough- 
ened surface of the lower plate. 

2. The operator draws the lid-clamp towards him, so 
that the end-pieces are horizontal and the tense lid is drawn 
away from the eyeball. A two-edged scalpel is then passed 
in perpendicularly through the middle of the lid, close to 
the upper border of the cross-bar of the ring, and allowed to 
make an incision 1.5 to 2 mm long, upon the conjunctival 
side; thereupon the wound is lengthened externally and 
internally by a probe-pointed bistoury, as far as the corner 
of the slit in the lower plate.’ In this way, contact with the 
eye by a cutting instrument is avoided with certainty. The 
lower border of the cross-bar of the ring must be closely 
followed however. 

3. The skin bounded by the upper segment of the ring 
is now removed, the incision commencing at the inner end 
of the horizontal cut and following the inner border of the 
anterior part of the ring until the outer end of the wound is 
reached. The skin within these boundary lines is grasped 
with the forceps and dissected away from the underlying 
tissue. The lid-clamp may now be passed to an assistant 
or simply allowed to hang down over the patient’s face, 
thus keeping up the tension of the lid, and in no wise inter- 
fering with the execution of this part of the operation. If 
sponging be necessary, this also may be done by an un- 
skilled attendant; as long as the instrument is firmly 
screwed down, however, hardly a drop of blood will be lost. 
After removal of the lid-clamp the horizontal incision 
through the lid, 2, mm long, will usually seem to be too 
short to raise the lateral parts of the ciliary border away 
from the eye. This is easily obviated by lengthening the 
incision laterally and medially about 1.5 to 2 mm, using a 
pair of blunt-pointed scissors and taking care to avoid the 
tear-duct. This leaves a small tongue of skin at the exter- 
nal and internal angles of the wound, which should be taken 
off with one snip of the scissors, so as to obtain a clean-cut, 


'I found Desmarres’ knife (couteau mousse), invented by him for cutting the 
bridge of the cornea (which he allowed to remain until after the capsule was 
opened in cataract operations), very good for this purpose. 
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curved incision, passing from one angle of the eye to the 
other. 

4. After the hemorrhage has stopped, and all coagula 
have been carefully removed, the detached eyelid should be 
raised, and coaptation with the skin of the curved incision 
secured by means of three sutures. The action of this 
transplantation of the lid has been misunderstood by many 
who have supposed the principal result was obtained by 
the shortening of the lid. This is not the case. When the 
detached lid is pushed up, zt makes a quarter of a revolution 
upon its long axis and its upper or cut border is pulled back- 
ward and comes in contact with the raw surface of the lid, 
while the former anterior (skin) surface now looks upward, 
and the lower free border with the abnormal eyelashes is 
tilted forwards. 

To obtain the most perfect result possible, the position of 
the transplanted border of the lid is of the utmost import- 
ance. For this reason, it is wise to note before beginning 
the operation, whether the epidermis of the lid is present in 
loose folds, or whether it is tightly stretched, or perhaps 
shortened by cicatricial tissue. If it is loose, the superficial 
skin of the lid may be entirely removed during the third 
stage of the operation, the flap then measuring about 7 to 
7-5 mm at its highest point; should the skin, however, be 
tense, it is better to make the curve of the incision some- 
what less marked, so that its highest point lies about 1.5 to 
2.0 mm below the upper part of the ringed end of the lid- 
clamp. The bridge formed by the remaining portion of 
the lid should then be placed in such a position that its 
newly formed border exactly corresponds with the edge of 
the divided cartilage, and should be fixed there by means 
of sutures and an appropriate bandage. 

Fine, moderately curved needles and antiseptic silk or 
catgut may be used for the sutures. The needle is first © 
passed through the middle of the lower strip or lid-bridge, 
just above the lashes, and then two lateral stitches are 
taken. A piece of adhesive plaster 3 cm square is now 
pasted to the forehead just above the eyebrows, the sutures 
are tied in a single knot and thrown up separately upon the 
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forehead, where they are held in position upon the plaster 
by an assistant. The operator then convinces himself that 
‘each suture is so disposed as to hold the lid-bridge in its 
proper position, taking care that the assistant does not allow 
any of them to slip. Ifin proper position, they are fixed 
by a second piece of plaster, covering the first piece, and 
then turned back over this and again roofed over by a third 
piece of plaster, in order to make assurance doubly sure. 

If the incisions have been properly made, the border of 
the lid with the cilia is now in its proper position, the true 
lashes pointing somewhat upwards, while the abnormal hairs 
are directed forwards. The transplanted lid-border, about 
2 to 2.5 mm wide, or perhaps slightly wider, adheres readily 
to the underlying tissue, and the lashes are permanently 
held in position. A protective bandage is necessary, how- 
ever, in order to make sure of union by first intention. I 
usually use a piece of protective material (carefully cleaned 
with corrosive sublimate), which is so disposed as to press 
the lashes upwards, and put over this a perfectly clean piece 
of gauze or linen, covered in by a large wad of salicylated 
cotton. The whole is held in place by a monocular gauze 
bandage, wrung out in four-per-cent. carbolic acid. Stell- 
wag von Carion covers the transplanted flap with a piece of 
tinfoil smeared with some greasy substance, the idea being 
to avoid disturbance of the transplanted part when the 
bandage is removed. 

After-treatment: If the operation has taken place in the 
morning, the bandage may be changed that night; other- 
wise it may be left until the next morning. The dressing is 
usually found soaked through with a bloody discharge. 
After this it may be changed every twenty-four hours, or if 
this is not practicable, every forty-eight hours. The parts 
should be thoroughly cleansed each time, with bichloride or 
a borated solution of salicylic acid. The sutures must be 
taken out the second day, or the third day at the latest, but 
a light bandage with zinc or lead salve is still kept on until 
perfect union has taken place. If the patient remains under 
the observation of the physician instead of going home 
directly after the operation, cold applications may be made 
for a couple of hours, or a temporary bandage may be 
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applied and an ice-bag laid upon this. This method of 
operation may seem full of complex details to the reader, 
but it is simple in its execution and gives a sure result. The 
edge of the lid is somewhat thick at first, but this disappears. 
in the course of time. In some cases, where too much skin 
has been removed, the transplanted lower border or lid- 
bridge is raised too high, or after the supporting sutures are 
removed, the projecting edge of the exposed cartilage may 
not be entirely covered, and longer after-treatment is neces- 
sary; the granulating surface should be frequently touched 
with a stick of nitrate of silver. 

As regards the lower lid in entropium and distichiasis, I 
take this opportunity to recall attention to a method pro- 
posed by me seven years ago.’ I have modified this opera- 
tion somewhat, and have always found it simple and very 
efficacious. Hotz’s method also accomplishes the end in 
view, but it is not so simple. 

I will illustrate my operation with the accompanying 
plates. Fig. 5 shows an eye with the lashes of the lower lid 
turned in, so that they rest against the eyeball. A curved 
needle, armed with a long catgut suture, is inserted at point 
1 (Fig. 5) exactly under the middle of the lid and about 1.5 
cm below it. It is then shoved through the connective and 
muscular tissue under the lid, following the course indicated 
by the figures running from 2 to 8, the needle passing out 
of the flesh and in again as each point of the series is. 
reached, until it finally emerges at 8, close to 1, the original 
point of entry. Between these eight points there lies an 
oval piece of skin, which is cut out with the aid of Himly’s 
fenestrated forceps. 

Fig. 6 represents the eye after the operation has been 
completed. The end of the catgut (4) is passed from above 
downwards through the loop formed by the emergent 
suture between 4 and 5, while the other end (a) is carried 
through the same place from below upwards. By gradually 
pulling upon the two ends, a threefold result is obtained : 
a considerable area of connective and muscular tissue 
lying under the lid is drawn together like the mouth of a 
pouch; secondly, the superficial incision is closed; and 


» Klinische Monatsblitter f. Augenheilkunde, December Heft, 1882. 


i: 
fe 
i 
: 
. 


422 E. Faesche. 


thirdly; the edge of the lid, more particularly its middle 
part, is turned outwards. A permanent result is assured, 
owing to the firm cicatricial tissue, which forms in conse- 
quence of the squeezing together of the tissue by the catgut 
suture. The skin is excised in order to avoid unnecessary 
puckering when the suture is tightened. 


FIG. 5. clG. 6, 


After the wound has been drawn together, the two ends 
of the suture should be tied in a single knot with a piece of 
silk thread interposed, so that it may be easily loosened 
when the dressing is taken off, which otherwise would be 
difficult, owing to the excessive swelling of the parts. A 
piece of adhesive plaster 3 cm long is now fixed to the cheek 
just below the wound ; the four ends of the suture (two silk 
and two catgut) rest upon this, and are held in place by a 
second strip of plaster. The suture may be removed after 
four or five days, when the wound is healed, while the 
swelling gradually disappears. Out-door patients should be 
provided with a protective bandage. 
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A FEW REMARKS CONCERNING THE TREAT- 
MENT OF STENOSIS OF THE LACHRY- 
MAL DUCT. 


By Dr. E. JAESCHE, or Dorpar. 
(With four illustrations in the text.) 


Translated by Dr. J. M. Mitts, New York. 


ECENTLY Benson made the statement that in order 

to keep the passage-way of the lachrymal duct 
patent, after the stenosis had been relieved, he used a lead 
style, which the patient inserted at night. I quite agree 
with him, as I have employed the same method for many 
years. But there are always dissenting voices which rec- 
ommend an obliteration in severe inflammation of the 
lachrymal duct. Therefore Eversbusch proposes, in chronic 
catarrhal inflammation of the lachrymal sac, first to destroy 
the lachrymal duct with the galvano-cautery, then to extir- 
pate the sac with a sharp spoon, and finally to remove the 
lachrymal gland. I maintain, on the contrary, that I have 
succeeded in making the passage of the lachrymal duct 
patent again in all cases of disease of the lachrymal passage, 
even when a fistula already existed, except in those cases 
where the surrounding soft parts had been excessively 
changed by disease, or the duct obstructed by bony pro- 
liferations. If the lachrymal duct is kept open, success is 
more likely to be obtained in curtailing the inflammation and 
the unhealthy suppurative secretion, and in curing the fistula. 

It would hardly appear opportune to enter into a discus- 
sion of the manifold procedures used in stenosis of the 
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lachrymal duct. I will therefore only cite a case that 
offered an opportunity for long-continued observation, and 
that may serve as an example. 


Mrs. N., aged twenty-seven, came to me fifteen months ago, 
with the complaint that her left eye caused her a great deal of 
annoyance, prevented her from attending to her duties as a 
teacher, as it teared constantly and was often inflamed. Ten 
years ago she suffered with a severe inflammation of the lachry- 
mal sac, with perforation of the abscess externally. She was 
treated at that time, and ‘an attempt was made to restore the 
passage of the lachrymal*dict. As, however, after several trials, 
they were still unsuccessful, further treatment was abandoned, 
nor was it attempted again. Since then there has been no repeti- 
tion of the inflammation of the lachrymal sac, the condition of 
which has remained the same. 

Upon examination, a thinning of the skin over the lachrymal 
sac was noticed, some sinking in and white decoloration from the. 
cicatricial tissue. The anastomosis of the canaliculus lachrymalis 
with the sac had become adherent. The patient entreated me, 
if it was at all possible, to reopen the lachrymal duct, and referred to 
another of my patients upon whom an operation performed for that 
purpose was successful. Naturally we would hesitate to operate in 
such a case, as the existing condition is considered by many to 
be the most fortunate issue of a suppurative dacryocystitis, and 
they even endeavor to produce such a result by obliteration of 
the lachrymal canal. I informed the patient of the uncertainty 
of the result, assured her, however, if she positively desired it, 
that I was willing to make the attempt to reopen the lachrymal sac. 

Before the operation I instilled a few drops of a strong solution 
of cocaine into the inner corner of the eye of the diseased side, 
then used my silver conical-grooved sound with the accompanying 
small knife. 


If the entrance into the lachrymal sac is unobstructed, I 
prefer to use Stilling’s knife for division of the adhesions in 
the lachrymal canal, after a preliminary division of the 
canaliculus ; but when the inner end of the lachrymal duct 
is already closed, I prefer to use the instruments, which I 
have previously proposed.’ The sound (Fig. 2) is provided - 


‘+ Graefe’s Arch. f. Ophth., Bd. x., S. 170. 
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above with a plate, in order that it may be more con- © 


veniently held. It tapers towards a point, and on one side 
has a groove, which extends almost to the point (Fig. 1). 
The sound is slightly curved for each side of the head, in 


such a manner that when erect the groove is turned out-. 


wards. This position is obtained when the sound is inserted 
horizontally into the (slit) lachrymal duct and then elevated 
so that it stands perpendicularly above the lachrymal sac. 
Then the sound is pressed down until we are sure we have 
penetrated through the sac, into the nasal passage, or at 
least into the sac. Then we hold the small knife, which, for 
the sake of convenience, is provided with a double curva- 
ture in the plane of the edge and of the flat surface, in an 
appropriate manner for each side. 


Fic. 1. Fic. 2. FIG. 3. FIG. 4. 

(Fig. 4 shows the knife as seen from one side, Fig. 3 as 
viewed in the plane of the edge, both in the curvature in- 
tended for the left lachrymal duct). This knife is inserted 
into the groove of the sound so that its sloping end can 
slide down while the extreme end remains covered. When 
the knife has reached the lower end of the lachrymal 
sac, the sound is removed, and the knife, carefully guided 
by the touch, is pressed forward into the nasal passage. 
Obstructing adhesions and structures will be divided by 
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elevating and depressing the knife, and at the same time 
turning it sidewise. Upon withdrawing it, the part where 
the lachrymal canal anastomoses with the sac is somewhat 
more extensively divided. There is usually only a slight 
hemorrhage. If the reopening of the lachrymal duct has 
been successful, then Weber’s stricture-knife is inserted in 
order to ascertain how much of the lumen of the duct has 
been restored, and if it appears insufficient I widen it by 
strong pressure with the sound. 

In the present case, in performing the procedure described, 
the lachrymal duct was found to be pervious and could be 
satisfactorily widened. After the cessation of hemorrhage, 
a piece of the strongest Italian violin catgut (B), hastily 
washed in a sublimate solution, was introduced into the 
duct. Such a piece, 3 to 3.5 cm long, is carefully rounded 
off with a file at the lower end, and at the upper end it is 
slightly notched, so that it can be furnished here with a 
thread. When the sound has penetrated through the lach- 
rymal duct into the nasal passage, the ends of the thread 
are carried up and fastened to the forehead, between the 
eyebrows, with a piece of English plaster. With some pa- 
tients one may use a somewhat thicker string, the thinnest 
cello string (A). 

The catgut swells and prevents a re-union of the divided 
parts and maintains a uniform dilatation of the duct. It 
often causes some pain, varying in intensity, in the first few 
days, if there is much swelling, so that some patients remove 
the catgut after three, four, or six hours, whilst others let it 
remain until the next morning. To remove the string it is 
only necessary to pull on the loosened thread. In order to 
quiet the pain due to the tension, after the catgut has been 
introduced, and also later, when it has been removed, cold 
applications may be used. Ina few days the irritability of 
the wound is allayed so that the string can certainly be left 
in overnight. It is then advisable, immediately after the 
removal of the catgut, to commence syringing with a disin- 
fecting or a slightly astringent solution. If the patient re- 
moves the string in the morning, after thoroughly cleansing 
the eye, he can instil a drop of the afore-mentioned solution. 
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The catgut is used daily, in this manner, for several 
weeks, and not exchanged for the lead style until the irrita- 
tion in the lachrymal sac has entirely ceased. If the treat- 
ment we have described is undertaken after a severe 
inflammation of the lachrymal sac with, perchance, perfora- 
tion of the abscess externally, then it may last several 
weeks, and perhaps it will be necessary for a time to use 
warm applications. 


Miss N. could retain the catgut for several hours in the first 
few days after the operation, later on, until late in the evening, 
and then until the next morning. Right in the beginning the 
anterior wall of the lachrymal sac, formerly sunken in, became 
swollen at the place where there had been a fistula at the time of 
the first inflammation. This swelling, at one time larger, at an- 
other smaller, was not entirely reduced until several months had 
elapsed ; it was frequently painted with tincture of iodine. As 
long as this lasted of course I forbore syringing the lachrymal 
duct, only instilled a solution of zinc sulph. and boracic acid. 
The patient removed the catgut early in the morning and a new 
one was introduced in the evening. Only after three months was 
it considered advisable to pass over to the use of the lead style. 
These I prepare myself, for each case, in the proper length and 
thickness, by working a piece of lead wire. The diameter of the 
style varies from 1.5 to 2 mm ; the upper end is bent in so as not 
to annoy the eye, while it gradually tapers at the lower end. In 
the case in question quite a thin style was used. I had to insert 
it for several weeks, but gradually the patient learned how to in- 
troduce it, which she did before retiring. 


Miss N. was very well satisfied with the success of the 
treatment ; her eye gradually succumbed less and less to 
the recurring irritation, although the tear-conduction was 
not entirely restored to its normal condition. Once, after 
about a year had elapsed, the eye, with the lachrymal duct 
and Schneiderian membrane, owing to an injury, again 
became inflamed. Once more there was epiphora and a 
muco-purulent secretion in the lachrymal duct. With the 
appropriate treatment and an occasional use of the catgut, 
instead of the lead style, this inflammation soon disappeared. 
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The patient was of the opinion that she felt better when she 
allowed the style to remain in overnight instead of during 
the day. With some other patients it was possible finally 
to do without the style altogether, as the lachrymal duct re- 
mained open without it. I would only add that when a sat- 
isfactory result can be obtained in stenosis of the lachrymal 
duct with Bowman’s sounds, naturally these are to be pre- 
ferred to any more heroic procedure. 
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THE VISUAL DISTURBANCES IN TABES DORSALIS, 

AND AN ATTEMPT AT A COMPREHENSIVE EX- 
PLANATION OF THE SYMPTOM-COMPLEX OF 
TABES. 


By Dr. E. BERGER, Paris, 


FORMERLY DOCENT AT THE UNIVERSITY OF GRAZ. 


Translated by Dr. WARD A. HoLpEN, New York. 


PUBLISH the following investigations with the con- 
| sciousness of the great responsibility assumed in 
attempting to solve problems of such importance. I believe 
it, however, the duty of every investigator to present his 
results free from bias. The material that I have studied is, 
moreover, not so small that the results can be considered 
accidental. 

While later investigations in one or another detail may give 
results which will modify my views, I believe that these in- 
vestigations will at least offer a stimulus to further study of 
the nature of the tabic process. 

To all those who have assisted me in my work, especially 
Charcot, Déjerine, Ed. Meyer, and Parinaud, of Paris, who 
placed their material at my disposal, and Brown-Séquard, in 
whose laboratory I carried out the experimental studies, I 
wish here to express my thanks. 


The Symptom-Complex of Tabes. 

As is known, the symptoms of tabes, besides those caused 
by disease of the spinal cord, consist of disturbances of 
function of special cerebral nerves, sometimes of the cere- 
brum, and probably as well of the cerebellum. 
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The symptoms of disease of the spinal cord are : lancinating 
_pains, paresthesia, hyperesthesia, and, later, dulled sensation of 
the skin, lessened sensibility to pain, and hyperalgesia. The 
muscle function is disturbed in the beginning in its co-ordination, 
later in its motor strength. The tendon reflexes are wanting. 
The bladder and the genital organs suffer in their function. On 
the part of the digestive tract, gastric crises and constipation are 
frequent symptoms. On the part of the vascular system, an 
increase in the frequency of the pulse is often observed. 
Probably the hyperidrosis of particular regions of the skin is 
associated with an altered activity of the vessels. In the later 
stages of tabes, trophic changes take place in the skin (herpes, lich- 
en, pemphigus, decubitus), and in the muscles, bones, and joints. 

Of the general disturbances of the brain should be mentioned : 
-headache, disturbances of speech, failure of memory, and dis- 
turbances of intellect ; yet these are unusual. Most frequently 
particular cerebral nerves are affected, the optic nerve, the nerves 
of the ocular muscles, and single branches of the fifth. It is 
seldom that the hypoglossal, the glosso-pharyngeal, and the 
olfactory nerves are also affected. 

Besides these are reported the occurrence of diabetes mellitus 
and insipidus, of bronchial asthma, of nephralgic crises, and of rectal 
and urethal colic. 

Certain disturbances of the sense of balance (Romberg’s symp- 
tom) would indicate that the cerebellum may also suffer in its 
functions. 


The question how this symptom-complex is to be ex- 
plained, what primary process can be followed by affections. 
of parts of so different a nature, has hitherto been answered 
in a variety of ways. If one consider all the symptoms of 
tabes as co-ordinated manifestations of the disease (Gowers* ) 
or if one call tabes a “ combined system-disease”’ (Striimpell *), 
these are, properly speaking, no explanation, but a mere 
statement of existing facts. 


The Pathological Changes in Tabes. 
Pathological changes have been observed in tabes in the 
medulla oblongata, in the peripheral cerebral and spinal 
nerves, in the spinal ganglia, and in the sympathetic nerve. 


1 Gowers, Brit. Ophth. Soc., June 7 and 8, 1883. 
Striimpell, Die path. Anatomie der Tabes dorsalis, Arch. Psychiatrie, 
vol, xii., 1882. 
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In the cord, particular fibre regions are typically diseased 
in tabes, while fibres of other physiological function, as in 
the case of poisoning from lead or ergot (in the beginning), 
are not affected. 

The histological changes are, in the beginning of the dis- 
ease, a thickening of the interstitial tissue, an increase in 
nuclei, an enlargement perhaps of the nerve cells themselves, 
later the destruction of the nerve fibres, and the appearance 
of granular cells and corpora amylacea. 

The walls of the vessels appear thickened and rich in nuclei. 
We shall return to this subject later. 

Erb supposed these changes to be the consequences of a 
chronic inflammatory process, which shows itself in a degen- 
eration of the nervous elements, and in an irritation and an 
increase of the interstitial connective tissue; according to 
Charcot, it is a parenchymatous inflammation of the nerve 
substance, and the changes in the interstitial connective 
tissue are of a secondary nature. 

We know from the investigations of Charcot and Pierret 
that the columns of Goll are the parts of the cord first 
affected. The process, which in its early stages affects the 
“ bandelettes externes” of the posterior columns (Charcot 
and Bouchard), has its greatest extent in the upper lumbar 
and dorsal portions of the cord, and higher and lower down 
the affected region is smaller in the cross-section. The pia 
mater corresponding to the diseased parts is thickened and 
opaque. 

The pathological process may extend upward into the res- 
tiform bodigs and the medulia, or spread laterally into the 
posterior cornua, the lateral tracts, and the columns of 
Clarke. In the severest cases the disease may invade the 
whole cross-section of the cord. 

Striimpell, in his investigation of cases of incipient tabes, 
found in the dorsal portion of the cord a degeneration of 
two narrow, lateral, symmetrical fields in the posterior 
columns, into which passed fibres of the posterior cornua. 
In addition, there was a degeneration of a narrow band on 
either side the posterior fissure. 

In the lumbar region he found degeneration of the pos- 
terior root fibres of moderate extent. In the cervical region 
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the columns of Goll were diseased, first in the posterior, then 
in the anterior portion. 

An accurate statement of our present knowledge of the 
extent of the affection of the cord may be found in the paper 
by Martius (Berliner klinische Wochenschrift, 1888). 

The investigations of Pierret first threw light on the nature 
of the connection between the changes in the cord and 
those in the medulla, of which latter we shall speak hereafter, 

Pierret brings the symptoms of tabes into connection with 
an intermediary fibre-system of motor and sensory zones. 

This system forms, where the auditory and facial appear, 
a nerve, the nervus intermedius Wrisbergii, which springs 
directly from this ascending, mixed bundle (solitary fascicle, . 
Stilling), that receives motor and sensory fibres from the 
glosso-pharyngeal nerve and the vagus. Pierret found that 
at the level of the decussation of the pyramids, this bundle 
bends in an arc with its convexity outward, reaches the 
spinal-accessory nerve, and forms in the cord an intermediary 
zone of sensory and motor fibres; it connects with the as- 
cending fibres which occupy the cervix cornu posterioris and 
the déep part of the lateral tracts; here lie also the vaso- 
motor fibres which spring from the intermedio-lateral tract, 
which latter is very often affected in tabes, when a series of 
vasomotor disturbances result. 

Hadden described (1882) in tabes a new degeneration, 
which from the cervical portion of the cord ascends into the 
medulla, and which lies in the anterior part of the anterior 
columns directly outward from the gray substance. This 
was followed to the olivary bodies. r 

Gowers found (1886) in tabes a degeneration of an antero- 
lateral tract, which, at the height of the third cervical vertebra 
occupies the same position as lower down, and also extends 
as a very thin band between the cerebellum and the pyramidal 
tract near the surface of the cord. In the lumbar region the 
tract lies almost entirely in the lateral, and anterior to the 
pyramidal tract. 

In tabes changes have rarely been found in the medulla, 
perhaps because the necessary attention was not paid to the 
examination of this part. Erb says of the oculomotor, ab- 
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ducens, and trochlear nerves: ‘“ The nuclei of these nerves in 
the floor of the fourth ventricle also seem to be affected in 
many cases.” A chronic ependymitis with granular hyper- 
plasia seems to occur very often at this point in tabes. 
Among others, Magnan has described this condition very 
accurately in two cases of tabes in alcoholic subjects. 

As to the nuclei in the floor of the fourth ventricle, we’ 
find statements that these have been found intact. Oppen- 
heim remarked respecting a case with laryngeal crises: “I 
can still say with certainty that those parts in the medulla 
oblongata which are connected with the vagus, viz., the 
vagus nucleus, the longitudinal fibres of the pons, and the 
vagus roots, were found intact.” 

Opposed to these are direct observations of affection of 
the nuclei in the floor of the fourth ventricle. 


Buzzard ' in 1884, in sections from a case of tabes, found in the 
medulla, disease of the funiculi cuneati and graciles, the cerebellar 
tracts of the restiform bodies, the outer portion of the vagus 
nucleus and the solitary fascicle. 

Landouzy and Déjerine’* in sections from a tabic woman, et. 
fifty-four, who suffered from laryngeal crises and was blind, 
found the roots of the vagus and the spinal accessory reddish- 
gray, and their-nuclei showed a pigmentary atrophy of the cells, 
especially in the upper part. The hypoglossal nucleus, the roots 
of the descending branch of the fifth and of the facial nerves, were 
normal. The sclerosis of the posterior columns extended to the 
calamus scriptorius. 

Kahler examined the cord of a patient ext. forty-seven, who 
suffered from paralysis of accommodation, paresthesia of the legs, 
girdle sensations, left-sided ptosis, difficulty in swallowing and in 
micturition, paresis of the lower facial and of the right vocal cord. 
The pulse was increased in frequency. The sections showed an 
almost total degeneration of the posterior columns in the lumbar 
and dorsal regions, and a degeneration of the columns of Goll in 
the cervical portion. 

In the floor of the fourth ventricle were found chronic meningitis 
and ependymitis. Underneath the ependyma a sclerotic process 


1 Buzzard, Brain, January, 1884, pp. 461 


—486. 
? Landouzy and Dejerine, Société de Biologie, May 19, 1883. 
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had extended into the nerve substance itself. The right posterior 
vagus nucleus was totally, the left partially, atrophic. The 
abducens and facial nuclei were also involved. 

Similar conditions are reported by Jean and by Otto. 

In one case of Buzzard of multiple paralyses of the exterior 
ocular muscles which Bevan Lewis investigated, degeneration of 
the abducens nucleus and numerous hemorrhages in its neighbor- 
hood were found. 


As for disease of the optic nerve, no direct connection with 
that of the medulla or cord has hitherto been shown. On the 
contrary, the changes begin constantly in the optic nerve (Leber’) 
and not in the tract, with which clinical facts agree (Férster’). 
According to Leber the disease appears first in the periphery 
of the optic nerve and affects the central fibres later. 

It begins constantly in the portion of the nerve near the 
eye and extends centripetally into the tract, and in a few 
cases even to the corpora quadrigemina. 

Charcot was able in one case to follow the degeneration to 
the corpus geniculatum externum. 

Westphahl * in one case found the changes uniformly dis- 
tributed over the cross-section of the nerve. E. von Jaeger 
found the intervaginal space of the optic nerve widened into 
a broad circular sinus. 

Poncet* had an opportunity of studying the optic nerve of 
a tabic patient blind for ten years. The sheaths of the 
optic nerve and its connective tissue were considerably 
thickened. The nerve fibres were changed into an amor- 
phous granular mass. The intracranial part of the optic 
nerve showed no change in its connective tissue, but was 
however, in a condition of fatty degeneration. 

In the retina, Leber found the nerve fibre and the gangli- 
on cell layers atrophic and the tissue supporting the vessels 
slightly thickened. 

Changes were found also in the marginal fibres of the 
sympathetic nerve by Raymond and Arthaud,’ pupils of Vul- 


1 Leber, Graefe’s Archiv, vol. xiv., 2, 1868, p. 177. 

2 Forster, Graefe and Saemisch’s Handbook, vol. vii. . 

* Westphahl, Archiv f. Psychiatrie, 1884, vol. xv., part 3. 

* Poncet, Société de Biologie, Feb. 18, 1882. 

5 Raymond and Arthaud, Société de Biologie, July 23, 1882. 
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pian. They found increase of connective tissue to be the 
chief cause of the atrophy of the ganglion cells, which 


began with the formation of fat drops and the increase of 


pigment, and led to complete destruction of the cells. 

In the meeting of the Academy of Sciences at Paris, July 
28, 1886, Charcot reported the investigations of Pierret,. 
which demonstrated the frequency of peripheral neuritis in 
tabes. This neuritis is not constant, it may get well. Pierret 
believed that the existence of this neuritis in connection 
with a central lesion justified the acceptance in nerve 
pathology of a new sort of inflammation, which showed dis- 


eased foci with sound intervening tissue, in various parts of 


the affected system. 


The occurrence of peripheral neuritis has been frequently 
observed since then. 


In reality it would seem to be centrally the same process. 


that Gowers (1879) found in a case of nuclear paralysis of 
the ocular muscles, which Hutchinson had observed clini- 


cally. He found in the nerve nuclei and in the nerve roots. 


the same changes that are found in’ the anterior cornua of 
the cord and in the roots of the spinal nerves in progressive 


muscular atrophy. Hutchinson says that this indicates a. 


sort of creeping neuritis, which attacks the nuclei of the 
motor nerves, spreads from one to another, and has a ten-. 
dency to develop in distant parts. 


Déjerine,’ in-a case of bilateral ptosis, found the nerve 
nucleus and trunk intact, but a peripheral degeneration of 


the branch of the nerve supplying the lid. 

Pierret and Hayem demonstrated also that the peripheral 
portions of the fifth and of the auditory nerve might suffer 
in tabes. 


Former Attempts at a Comprehensive Explanation of 


the Symptom-Complex of Tabes. 


Duchenne explained tabes as a disease of the cerebellum,. 


Neftel (New York) as a disease of the brain, since cerebral 
symptoms may occur in it. 
Trousseau considered tabes a neurosis, Leyden conceived. 


1 Déjerine, Société de Biologie, October 18, 1884. 
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it to be an atrophic process in the nerves. Charcot, and 
after him Friedreich, thought it a chronic inflammation, 
with hyperplasia and fibrillar degeneration of the interstitial 
tissue. The optic was the cerebral nerve most frequently 
attacked, since its texture most resembles that of the central 
nervous system. 

C. Lange supposed a chronic meningitis of the nerve 
roots, from which the changes in the pe columns de- 
velop, as a secondary degeneration. 

Pierret called attention to the irritation of the region sup- 
plied by the fifth nerve, and explained the paralysis of the 
ocular muscles, etc., as a reflex paralysis. 

Erb* demonstrated that the sclerosis of the posterior 
white columns might explain the lancinating pains, the 
paresthesia, and the anesthesia, while the affection of the 
lateral tracts might account for the motor disturbances. 
They would not explain the weakness of the bladder, the 
disturbances of the sexual function, and the trophic dis- 
turbances. 

Takacz and Woodhead are of the opinion that the tabic 
process begins as a degeneration of the axis cylinders in the 
peripheral and central sensory tracts. The ataxy is the 
consequence of interrupted and delayed sensory conduction. 

Wharton Jones* remarks that years after a spinal injury, 
amaurosis may develop. Paralysis of the sympathetic nerve 
may first lead to a hyperemic candition, and later to atrophy 
of the optic nerve. 

Albutt, Arndt, Waldmann, and N. Weiss*® suppose that a 
chronic meningitis precedes, and that the disease of the 
cerebral nerves is caused by the spreading of the process to 
the base of the brain. 

Forster * comes to the conclusion that the gray degenera- 
tion develops simultaneously or successively at various pre- 
disposed points in the central nervous system. 

Rieger and Forster ° seek the conection between the spinal 
disease and the optic atrophy in the sympathetic nerve. 

1 Erb, /. ¢., p. 201. 

2 Wharton "Jones, Brit. Med. Four., July 24, 1869. 

3.N. Weiss, Wiener Klinik, 1880, No. 6 


4 Forster, Graefe and Saemisch’ ‘s vondesk, vol. vii., I, p. 131, 1876. 
* Rieger and Forster, Graefe’s Archiv, vol. xxvii., 3. 
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The nerve atrophy depends directly on the part of the cord 
primarily affected, and arises through vasomotor disturbances. 

Leber’ believes that the cord has a direct influence on the 
nutrition of the optic nerve, and he founds this opinion ona 
case of Mooren’s, in which atrophy of the optic nerve fol- 
lowed a blow in the loins. 

Schmeichler * would explain the simultaneous existence of 
paralyses of ocular muscles and the cord disease by the vas- 
cular supply. “ The arteria vertebralis supplies the posterior 
columns with branches, it supplies as well the root ganglia 
of the ocular muscles through the arteria cerebri superioris 
and the arteria cerebelli inferior and posterior.” 

Mauthner’® supposes that the sclerotic process begins in 
the fourth ventricle and in the aqueduct of Sylvius, and 
thence continues to the thalamus; from this latter it propa- 
gates itself as a descending degeneration of the optic nerve. 


The Impossibility of Explaining the Symptom-Complex 
of Tabes by the Theories Offered. 

The former attempts to prove a direct anatomical con- 
nection between the affection of the optic nerve and the 
disease of the cord have been unsatisfactory. For the 
sclerosis of the lateral tracts the following course is sup- ‘* 
posed: restiform bodies, lower portion of the pons, pe- 
duncle, white substance, optic thalamus, internal capsule, 
and optic tract. 

Michel‘ says: “If one could suppose a disease of the 
recessus, it must be admitted that the fibres running to 
the macula lie in the chiasm close under the floor of the 
recessus.” This explanation is untenable, since, with few 
exceptions, central scotomata do not occur. 

_ The supposition of the extension of the disease from the 
cord to the optic nerve through the medium of the sympa- 
thetic nerve cannot be admitted, since, according to Schul- 
ten,® this nerve has no direct influence on the fulness of the 

retinal vessels. 


1 Leber, Graefe and Saemisch’s Handbook, vol. vi., p. 872. 
* Schmeichler, Arch. f. Augenheilk., vol. xii., p. 472, 1883. 

* Mauthner, ‘‘ Die nuclearen Augenmuskellahmungen,” p. 382. 
* Michel, 2. ¢., p. 629. 

5 Van Schulten, cited in Arch. f. Augenheilk., 1883. 
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The explanation of the symptom-complex by the assist- 
ance of a basilar meningitis is untenable: (1) because the 
latter has not been found at the autopsies : (2) because there 
is no reason why this particular one of the cerebral nerves 
should be attacked by the meningitic process, while the 
others are spared. 

The conception of the functional disturbances of the cere- 
bral nerves as reflex neuroses is not satisfactory, since nerve 
‘pathology has not recognized a reflex atrophy. 

The explanation of Mauthner, that a chronic ependymitis 
extends forward on the wall of the thalamus is objection- 
able, since clinically there is seldom hemiopia, and the ana- 
‘tomical investigation has not shown a descending atrophy. 

The explanation of Férster* that similar histological 


changes can develop simultaneously or successively at vari- 


ous predisposed points in the central nervous system, is, as 
he himself admits, unsatisfactory. 


Attempt at a Comprehensive Explanation. 


Under these circumstances, in my investigations on the 
‘visual disturbances in tabes, I considered it advisable to 
sseek facts which would support a comprehensive explana- 
tion of the symptom-complex of tabes. I wish to state 
here in the beginning that the medulla oblongata seemed to 
me to be the connecting link between the spinal and the 
optic nerve affection. 

Disease of the medulla undeniably exists in tabes. We 
know through Adamkiewicz’ that the affected parts of the 
‘cord correspond to special vascular regions. It may be 
assumed that these vascular regions are affected (vasomotor 
‘disturbances are found) through disease of the nerve nuclei 
in the medulla. 

Férster and Leber have also supposed the atrophy of the 
optic nerve to be a degeneration caused by vasomotor in- 
fluences, all other attempts at an explanation seeming to 
them untenable on theoretic grounds. 

I have proposed the question to myself in each case 
examined clinically, whether and in what portions the me- 


1 Forster, Graefe and Saemisch’s Handbook, vol. vii., p. 13 
*Adamkiewicz, Die Blutgefisse des menschlichen Wr. Sits- 
-ber., vol. Ixxxiv., 1882. 
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dulla might be diseased, and I have then compared the cases 

in which atrophy of the optic nerve existed with those in 

which it was wanting. From the position of the nuclei of 
the nerves most frequently affected in common with the optic, 

I have drawn conclusions as to the probable position of the 

vascular centre for the optic nerve, which I have later tested 

experimentally. It was necessary that these remarks precede 
in order that my methods of investigation be understood. 

My experiments on animals had shown me that disease of 
the medulla could explain the symptoms of tabes. 

Canfield’ observed a case which in vivo exhibited all the 
symptoms of tabes. At the autopsy were found a blood coagu- 
lum filling the fourth ventricle, traces of blood in the acquz- 
duct of Sylvius, and another blood clot in the third ventricle. 

Dr. Van Millingen, with whom I spoke in regard to my 
investigations in tabes, informed me that he had observed 
clinically a case similar to this in Constantinople. 

The Influence of Age and Preceding Syphilis on the 
Frequency of Tabes and on the Development of 
Serious Ocular Complications in Tabic Cases. 

My material for investigation consisted of 109 patients, 
93 males and 16 females, a relation which allows no con- 
clusion as to the relative frequency in the two sexes. 
26 were in the stadium przatacticum, 50 in the stadium 
atacticum, and 33 in the stadium paralyticum. 

As to the age at which the first symptoms of tabes 
appeared : 


With With 
ocular | atrophy of 
muscular | the optic 

paralyses. | nerve. 


Gonunn 
Sadun! 


a Canfield, Lancet, 1885, vol. ii., No. 3, p. 
® Cases suspected ‘of lues are here included with the luic. 
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Age. Total. Luic. Non-luic. ete 
15-20 years . . I 
| 4 2 
36-40 Ir 2 
1-45 20 
I 
46-50“ 4 4 
“ .. 5 2 
71-75 2 2 
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We may conclude from this tabulation of 106 cases—in 
three cases the date of the beginning of the disease could 
not be ascertained—that tabes is found between the ages of 
fifteen and twenty years, but not frequently; it becomes 
gradually more frequent and reaches the maximum of 
frequency betwen the ages of forty-one and forty-five ; later 
in life it becomes less frequent (? in relation to the number 
of those alive at this age), but can appear even in old age, as 
two cases show, in which the disease developed after the 
seventieth year. 

In general, my figures as to the frequency of tabes in 
different periods of life agree with those of other authors. 
-Erb, however, found the maximum between the ages of 
thirty-one and forty years; Althaus between the ages of 
thirty and thirty-nine years; Topinard found an equal 
frequency between the ages of thirty-five and forty, forty 
and forty-five, and forty-five and fifty years. 

At any rate, these tables show that tabes has its greatest 
frequency at the most vigorous period of life. 

If we understand by the severe ocular complications of 
tabes, atrophy of the optic nerve and paralyses of exterior 
muscles (paralyses of accommodation are easily corrected by 
convex glasses), the following chart gives a graphic repre- 
sentation of their relations (Fig. 1). : 

In this figure the upper curve shows the frequency of 
tabes at the various periods of life ; the middle curve shows 
the frequency of severe ocular complications at the various 
periods of life; the lower curve shows the frequency of 
atrophy of the optic nerve. 

We find, from this chart, that the cases of tabes occurring 
in the earliest and the latest periods of life are free from 
severe complications ; further, that the period of most fre- 
quent occurrence of tabes shows only a slightly increased per- 
centage of severe complications. Severe complications arose 
in 66.5 % of the total number of patients, and in 69 % of the 
cases between the ages of forty-one and forty-five years. 

As to the influence of a previous syphilis, I found: 

Men— 44 syphilitic ; 49 not syphilitic. 
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Syphilis was therefore proven or assumed to exist in 43 % 
of the cases. In my material, so large a percentage of tabic 
patients having syphilis as Fournier (1876), and later Vul- 
pian, Hutchinson, and Gowers found, did not exist. Quin- 
quand found 100 %, Althaus’ 86.5 %, Erb 90 % of tabic 


patients syphilitic. My figures nearest resemble those of 
Buzzard (45 %). 


66-70 71-75 


ae curve = Frequency of tabes. 
dle curve = Frequency of severe ocular symptoms. 
ane curve = Frequency of atrophy of the optic nerve. 


We see by the preceding table that the earliest age at 
which tabes appears shows no primary syphilis; that the 
period from forty-one to forty-five years shows the abso- 
lute maximum of syphilitic cases and of non-syphilitic cases 
as well; and that the later periods of life show a relatively 
larger number of syphilitic cases. 

The determination of the time which elapsed between the 
primary affection and the appearance of the tabes is of im- 


1 Althaus, ‘‘ Krankheiten des Riickenmarkes,”’ French edition, 1885. 
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portance in regard to the question whether a relation exists 
between syphilis and tabes. This interval was determined 
in thirty-six cases. 

The tabes appeared after the primary affection : 


In $ year in 1 patient In 12 years in . patient 
“ee 3 patients 13 
4 “oe oe . 18 “oe I patient 
5 patient “ “ 3 patients 
6 “ce I 22 “oe I patient 
ae Io 3 “cc “e 344 I “ce 
“ce I patient 54 “ I 
There were then affected with tabes: 
Under 5 years after the primary affection of syphilis baneas 13 patients 


On an average the first symptoms of tabes appeared 11.5 
years after the primary affection of syphilis. 

As to the case in which tabes came on six months after 
the syphilitic affection, the interval is too short for the 
syphilis to have been the immediate cause of the tabes, as is 
accepted, among others, by Charcot and Krafft-Ebing. 

As to the influence of a pre-existing syphilis on the initial 
symptoms of tabes, I have found that the tabes began in 
sixty-two cases with spinal symptoms (72.6 % non-syphilitic, 
27.4 % syphilitic), and in forty-seven cases with mn 
symptoms (60 % syphilitic, 40 % not syphilitic). 

This teaches us that tabes in syphilitic cases begins for the 
most part with cerebral symptoms, in non-syphilitic cases for 
the most part with spinal symptoms. 

The cerebral symptoms were : headache with fever, drowsi- 
ness, tinnitus aurium, headache and nasal voice, transitory 
aphasia, fainting, gastric crises, and apoplectiform seizures. 

The question now arises, whether a pre-existing syphilis 
causes a severity of the symptom-complex of tabes, ze., 
whether in these cases paralyses of the ocular muscles and 
atrophies of the optic nerve are more frequent. 

Our statistics give the following information: the per- 
centage of syphilitic patients affected with atrophy of the 
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optic nerve was 43.4, and with paralyses of the ocular 
muscles 44, while the syphilitic cases formed 43 % of the 
total number of tabic cases. 

It ts evident then that syphilitic tabic patients are affected 
with severe complications almost as frequently as non-syphilitic. 

The question whether syphilis exerts an influence on the 
course or the period of development of the atrophy of the 
optic nerve and the paralyses of the ocular muscles will 
be considered later. 


Symptomatology. 
Width of the Palpebral Fissure. 


In a number of tabic patients, where no paralysis of the 
oculomotor nerve existed, a slight narrowing of the palpebral 
fissure was noticed. This was described, I believe, first by 
Jacobson’ as a symptom accompanying the myosis. 

Altogether I found this slight drooping of the upper lid 
from paralysis of the sympathetic nerve in 42 cases, in 17 
cases it was unilateral (3 in the stadium preatacticum, 6 in 
the stadium atacticum, 8 in the stadium paralyticum), in 25 
cases it was bilateral (3 in the stadium przatacticum, 3 in the 
stadium atacticum, Ig in the stadium paralyticum). 

Myosis was found with unilateral sympathetic lid paraly- 
sis 6 times, with bilateral 11 times. Jn general this slight 
drooping of the upper lid increases from the beginning of the 
tabes up to the stadium paralyticum. 

The palpebral fissure may appear of normal width, and 
yet a sympathetic ptosis exist, since in tabes the lower lid is 
often relaxed and drooping. It is best to make the 
examination for sympathetic ptosis when the line of vision 
is horizontal. In the normal relation, the upper lid hangs 
over the upper corneo-scleral margin or perhaps over the 
middle of the upper iris diameter (the pupil being medium- 
sized). 

When the edge of the upper lid stands at the height of the 
pupillary margin or partly covers the pupil, there can be no 
doubt as to the existence of a sympathetic ptosis of the 
upper lid. 


* Jacobson, ‘‘ Augenaffectionen bei Allgemeinleiden,” p. 64. 
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Closure of the Lids. 


If one causes a tabic patient to close the eyelids, after 
some seconds fibrillar twitching ts seen in the musculus orbicu-_ 
laris palpebrarum. If only one eye be closed, the twitch- 
ing is seen also in the orbicularis of the other side. This 
twitching is the more violent, the greater the effort that is 
required to close the lids. 

This fibrillar twitching is known to exist in other nervous 
diseases. It is very evident, for example, in hysterical 
patients in the hypnotic state. 

As I learn from Dr. Zieminski of Warsaw, it seems to 
be known in tabes, although I do not find it described in the 
literature. My friend, Dr. Miiller, at my suggestion, has 
given his attention to this symptom in Prof. Krafft-Ebing’s 
clinic in Graz. He has verified my observations, yet found 
the twitching, although weak, in apparently healthy persons. 

I believe that the reason why this orbicularis twitching is 
so striking in tabic patients is that in tabes the closure 
of the lids is difficult, a fact to which Prof. Déjerine called 
my attention. It often happens that the corrugator super- 
cilii, or other cutaneous muscles in the neighborhood of the 
eye, must be called into play to accomplish the closure. 

This difficulty of closure of the lids in tabes would seem 
to me to indicate a slight affection of the upper nucleus of 
the facial nerve. We shall show later that paralysis of the - 
facial nerve occurs in tabes and is probably of central origin. 
That only the upper twigs of the facial nerve should be so 
frequently attacked, may depend on the fact that, according 
to Mendel,’ these twigs spring from a separate nucleus, which 
is in close relation with that of the oculomotor nerve, a 
nucleus also frequently affected in tabes. 

Epiphora in Tabic Patients. 

I have seen this unilateral once each in the stad. przatact., 
atact., and paralyt.; most frequently it is bilateral. I found 
epiphora in 50 cases altogether, z.¢., in about half the 
patients. It was found bilateral 9 times in the stad. prza- 
tact., 23 times in the stad. atact., 15 times in, the stad. 


» Mendel, Berliner klin. Wochenschr., 1887, No. 48. 
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paralyt. The epiphora increases in frequency then from the 
beginning of the tabes up to the stad. atact.; in the stad. 
paralyt. it is relatively about as frequent as in the stad. atact. 

For the literature of epiphora in tabes, I would refer to the 
paper by Petrolacci.' 

In connection with the epiphora stands the frequently 
observed injection of the conjunctiva, the occurrence of 
blepharo-adenitis, especially at the outer canthus, and the 
less frequent eversion of the lower punctum. 

The epiphora is probably in part due to the difficulty in 
the carrying off of the tears (weakness of the orbicularis) ; it is 
due in greater part, however, to hypersecretion. The latter 
has its analogy in the hyperidrosis of the face (Remack, 
Althaus), an accompanying symptom of the vasomotor 
neuroses in tabes. Claude Bernard observed after cutting 
the sympathetic an increased perspiration of the same side. 

The Intraocular Tension. 

Hitherto no attention has been given to the condition of 
the tension in tabes, although on theoretic grounds we 
would suppose that nervous affections might influence it. 
Disregarding two cases where a diminished tension existed 
in the beginning of the tabes, I found a number of times the 


tension so diminished that the ball was soft. The hypoto- 
nia was found: 


In the stadium 
preeatact. atact. paralyt. with myosis, 
2 1I Ir 9 
eee 4 4 4 3 


Thus altogether hypotonia existed in 36 cases, and in 12 
cases (= 4) was accompanied by myosis. 

The nerve fibres which regulate the intraocular tension are 
in the sympathetic nerve.” According to the investigations 
of Hippel and Griinhagen,’ only very few of the fibres lie in 
the upper portion of the cervical sympathetic, the greater 
part pass into the sympathetic at the level of the upper 
cervical ganglion. Section of the sympathetic is known to 
cause a diminished tension, irritation of the central stump: of 


! Petrolacci, De l’epiphora ataxique, 7hése Cee. 1886. 
the well-known experiments of Claude Bernard. 
* Hippel and Grinhagen, Graefe’s Archiv, vol. xvi., 1, p. 39- 
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the sympathetic, an increased tension with contraction of the 
vessels (Adamiik '). 

Since the intraocular tension is but a quota of the 
vascular pressure, it may be supposed that the latter is 
diminished in tabes. 

This agrees with the experimental studies of Ludwig and 
Thiry, who found, after cutting the medulla between the first 
and second cervical vertebrz,a diminution of vascular tension. 


Clinical observation has shown that the intraocular tension is 
independent of the width of the pupil (Schnabel *). 

Schnabel can understand the relaxation of the iris vessels and 
the simultaneous existence of diminished tension only on the 
supposition that the other vessels of the uveal tract, especially 
those of the ciliary body, are contracted.’ 

The Pupil. 

Width of the Pupil—A frequent symptom in tabes is an 
inequality in the size of the pupils. Charcot ‘* especially has 
lately called attention to this symptom in his paper on the 
visual disturbances in tabes. Rehlen,’ however, claims to 
have found inequality of the pupils only twice in 35 cases 
of tabes. 

I found it 32 times—ze., in 27.6 % of the cases ex- 
amined. I have, moreover, found that there is no marked 
difference in the relative frequency of inequality of the pupils 
in the different stages of tabes ; it ts but slightly more frequent 
in the initial stages. 

Pupils of equal size were found in 72 cases (in 7 cases, 
on account of synechiz, etc., no significance could be at- 


tached to the size of the pupils) with 
In the stadium 


preatact. atact. paralyt. 
ene 20 7 5 8 
26 6 13 7 
Medium-sized pupil ............. 26 6 12 8 


From this tabulation it may be seen that mydriasis is of 
more frequent occurrence in the beginning of tabes than in 


1Adamik, Centralbl. f. d. med. Wissensch., 1867, No. 28, p. 433. 
2 Schnabel, Arch, f. Pane. vol. xv., p. 330. 

* Charcot, "Rec. d' Ophtal., Nov., 1887. 

5 Rehlen, Aerzil. Intelligensbl., Nos. 11-14, 1882. 
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the stadium atact., and again becomes more frequent in 
the stadium paralyt. Myosis occurs most frequently in the 
stadium atact. 

Form of the Pupil—t\n regard to this point, I must call 
attention to an irregularity of the pupil hitherto unnoticed. 
In tabes the pupil is often elliptical, with its long diameter 
mostly oblique from downward and outward to upward and 
inward, and symmetrical in the two eyes (14 cases), less fre- 
quently the long diameter is vertical (11 cases), or has some 
other direction. Altogether I have found in 32 cases a 
marked deviation of the pupil from the circular form. Seven 
cases were in the stadium przatact., 20 in the stadium atact., 
and 5 in the stadium paralyt.; in nearly every case myosis 
existed. 

Explanation of the Spinal Myosis.—\ believe that this 
irregularity of form disproves the supposition that the spinal 
myosis is caused by a spastic contraction of the sphincter 
pupillz ; it is caused, on the contrary, by a paralysis of the 
iris vessels, varying in degree in different meridians.’ It 
would be difficult to believe in tabes, where paralysis 
of the accommodation often accompanies the myosis, that 
of two intraocular muscles whose nerve nuclei lie close to- 
gether, and whose nerve fibres run in company to the ante- 
rior portion of the eyeball, one muscle should be for years 
in a state of spasm and the other in a condition of paralysis. 

On purely theoretic grounds Heddaeus’ stated, without 
having seen such cases, that irregularity of form of the iris 
would indicate anomalies in the centrifugal pupillary fibres 
(inclusive of their terminations in the iris). 

Hensen and Vélckers* have observed a pear-shaped pupil 
dependent on paralysis of a single ciliary nerve. 

The myosts paralytica is characterized by the fact that the 
mydriasis after atropine may last from four to five weeks, 
while in myosis spastica it is of short duration. After eserine 
and pilocarpine the pupil becomes slightly smaller. 


1 Berger, E., Recherches sur les troubles oculaires dans le tabés dorsal, 
Compt. rend. de l Académie des Sciences, Paris, June 4. 
2 Heddaeus, *‘ Die Pupillarreaction auf Licht,” 1886, p. 58. 


and Vilckers, ‘‘ Untersuch. iiber den Mechan. der Accom.,” Kiel, 
1868. 
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According to Biffi, Cramer, and De Ruiter, atropine irri- 
tates the sympathetic and paralyzes at the same time the 
oculomotor nerve. The action of atropine on the pupil 
with myosis paralytica can then be explained only in the 
latter manner. 

We know to-day, after the investigations of Griinhagen, 
Eversbusch, and others, that a proper dilatator pupillz does 
not exist, but that the antagonists of the sphincter pupille 
are the vaso-constrictors of the iris. 

Claude Bernard ' accepts the existence of vaso-constrictors 
of the iris, and also of fibres which innervate the dilatator 
pupillz, and believes that they arise from various parts of 
the cord. 

According to Bridge these fibres have their origin in a 
cilio-spinal centre in the cord. 

According to Salkowski,’ the vasomotor and pupil-dilating 
fibres have their centre in the medulla oblongata. 

Schiff has seen, after section of a lateral half of the 
medulla, dilatation of the iris vessels of the same side. 
According to Snellen, Hippel, and Griinhagen, and Leber 
as well, the pupil-dilating fibres run with the fibres of the 
fifth nerve ; according to Balogh, they all enter the ganglion 
of Gasser. 

Leeser* believes that the pupil-dilating fibres spring from 
the medulla, the cervical portion of the cord, and the cervical 
sympathetic. 

As an explanation for the spinal myosis, Férster* assumed 
an affection of the cilio-spinal centre of Bridge (situated in 
the lower cervical and upper dorsal portions of the cord). 
Hempel® wished to explain it by an affection of the centre 
for the pupillary reflex. 

J. Hutchinson, Jr., states that myosis can occur in inflam- 
matory affections of the brain, even when the affection is of 
a part distant from the corpora quadrigemina. 

Rahlmann °* noticed vasomotor paralyses of the same side 


' Claude Bernard, Compt. rend. de I’ Acad. des Sciences, 1862, vol. iv., p. 382. 
* Salkowski, Zettschr. f. rationelle Med., vol. xxix., pp. 167-190. 

3 Leeser, ‘‘ Die Pupillarbewegung,” Wiesbaden, 1881, p. 29. 

+ Forster, Graefe and Saemisch’s Handbook, vol. vii., p. 134. 

5 Hempel, Uber die Spinalmyosis, Graefe’s Archiv, 1876. 

® Rahlmann, Sammlung klin. Vortrige, No. 135, p. 8. 
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of the face on which a myosis existed; Gowers saw hyperi- 
drosis of the same. side. 

I may mention here that I have succeeded in producing 
myosis in dogs, experimentally, by wounding the upper 
portion of the fossa rhomboidalis. It is questionable 
whether in tabes the paralysis of the vaso-constrictors is 
caused by affection of the centre in the medulla for the 
vaso-constrictors of the iris, or in a reflex manner from the 
cord. The former is more probable. 

A spastic myosis is also supposed to occur (? in tabes). 

Hempel’ grants the possibility of a myosis spastica from 
a secondary contracture of the sphincter, with co-existing 
paralysis of the sphincter and of the pupil-dilating fibres. 
Michel’ says spastic myosis occurs after hemorrhage into 
the ventricles. 

In place of the paralytic myosis, transitory dilatation of 
the pupil may occur during the gastric crises or the lanci- 
nating pains, as Duchenne de Boulogne” first observed. 

A spastic mydriasis, which may be produced by irritation 
of the posterior columns, can be of long duration in the 
initial stage of tabes. It is incomprehensible why its occur- 
rence in tabes has been denied by so many authors. A 
more or less marked mydriasis seems often to precede the 
spinal myosis. 

Chauveau produced dilatation of the pupil, experimentally, 
by irritating the posterior roots of the cord. 

Schiff and Foa were able to obtain a reflex dilatation of 
the pupil from the cord, but only from its posterior columns. 

The irritation of the respiratory centre in the medulla is 
also followed, as Schiff has shown, by dilatation of the pupil. 
It is probable that here the vasomotor centre for the iris 
vessels is irritated at the same time. 

Paralytic mydriasis is at times observed in conjunction 
with paralysis of the accommodation, as one of the earliest 
symptoms of tabes. I have seen it occur twice unilaterally, 
and seven times bilaterally, in the stadium przatact. 

It is striking that in paralytic mydriasis, contrary to the 


1 Hempel, Graefe’s Archiv, vol. xxii., I, pp. 1-28. 
Michel, Zc., p. 519. 
% Duchenne de Boulogne, Gaz. hebd., 1864, p. 147. 
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spastic form, atropine does not produce so much dilatation 
of the pupil as it does in the normal eye. 


As a point in the differential diagnosis, Férster mentions the 
fact that in paralytic mydriasis the direct reaction of the pupil to 
light may be abolished, while the consensual reaction, as well as 
the reaction from convergence, may be preserved. 


The Pupillary Reaction to Light and Accommodation. 


The behavior of the pupil under the stimulus of light and 
accommodation is of great importance in the diagnosis of 
tabes. The reaction of the pupil to light is lost first, later 
the reaction to accommodation. This peculiarity is found 
also in progressive paralysis, otherwise it is rare. According 
to Stolzenberg (1883), the irresponsive pupil is found in 
many cases of cerebral syphilis. Uhthoff* found it in one 
case of bisulphide of carbon poisoning, together with myosis 
and retrobulbar neuritis. I found it as follows: 


In the stadium 


atact. 

Good reaction of the pupil . ... . 3 I ° 
Gowers’ symptom .. . 6 2 ° 
Slow light, good cnmmataion : reaction 2 I 2 
Argyll- symptom, unilateral . ° 2 ° 

bilateral ... 10 24 18 
Pupil irresponsive to light and accommo- 

dation, unilateral . . . . ° I 2 
Pupil irresponsive to light and accommo- 


This table shows that good pupillary reaction was found 
in four cases only, z¢., in 3.7 % of the patients, and only 
in one case in which the ataxy was well marked. In eight 
cases reaction to light was preserved, but the pupillary con- 
traction was of short duration. 

After a marked contraction of the pupil a dilatation 
followed, and then some vacillation. This sort of pupillary 


1 Uhthoff, Graefe’s Archiv, vol. xxxiii., I. 
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contraction in tabes was first described by Gowers (1883). I 
shall therefore call it Gowers’ symptom.’ 

Three fourths of the patients who presented this symptom 
were in the stadium przatacticum, one fourth in the stadium 
atacticum. 

Five patients with preserved accommodative reaction 
showed only a slight light reaction ; two of these were in the 
stad. preatact., one in the stad. atact., and two in the stad. 
paralyt. 

This shows, then, that a trace of pupillary reaction to light 
may be preserved for a long time. Statistics as to the relative 
frequency of failure of the pupillary light reflex and of the 
patellar tendon reflex have not been made. Moeli’ found, 
however, that the irresponsive pupil is found more frequently 
in conjunction with Westphahl’s symptom than with pre- 
served knee-jerk. 

In two cases the reaction to light was wanting on one side 
and preserved on the other. 

Both patients were in the stad. atact. In one case the 
irresponsive pupil contracted when light was thrown into 
the other eye. This observation accords with theoretic 
arguments. Leeser’ says that the fibres producing pupillary 
reaction run in tracts separate from those fibres producing 
consensual reaction. 

In 52 cases the pupils were absolutely irresponsive to 
light, while they contracted during the act of accommoda- 
tion. The Argyll-Robertson symptom was found present 10: 
times in the stad. preatact., 24 times in the stad. atact., and 
18 times in the stad. paralyt. 

In 21 cases the pupils of both eyes were absolutely irre- 
sponsive to light and to accommodation ; 10 of these were in 
the stad. atact., 11 in the stad. paralyt. 

We conclude from these statistics that in tabes the reac- 
tion of the pupil is gradually lost, first in response to light, 
and later in response to accommodation, and that with few 


1 It should, however, be remembered that rythmic oscillation of the pupil 
under the stimulus of light occurs in multiple cerebral sclerosis, after epileptoid 
attacks and in hysterical convulsions. 

2 Moeli, Centralbl. f. Augenheilk., 1887, p. 179. 

* Leeser, p. 13. 
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exceptions the reflex paralysis of the pupils of both eyes oc- 
-curs simultaneously. Gowers found a unilateral irresponsive 
pupil only once in 72 cases. 

From the fact that a period of increased patellar reflex 
precedes the failure of the reflex, we might assume that 
.a period of increased pupillary reaction to light precedes the 
non-reaction. Parinaud * has observed this in three cases of 
-disseminated sclerosis. 

As is well known the accommodative pupillary reaction 
may be tested in amaurotic patients by having them fix their 
own hand. The reaction of the pupil to light disappears un- 


doubtedly earlier than the reaction to irritation of the skin. The 


latter may be well preserved for a long time. Gentle pres- 
-sure on one eyeball may cause dilatation of the pupil of the 
other eye. 

- As to the frequency of the reflex iridoplegia, Moeli found 
it in progressive paralysis in 47 % of the cases, in 4 % it was 
doubtful, in 10 % there was slight, in 10 % sluggish, in 28 % 
good, light reaction. It is a valuable point in the diagnosis 
-of progressive paralysis, since, according to Moeli,* it appears 
in only 1.4 % of the non-paralytic insane. Erb believes dis- 
turbances of the pupil and of the accommodation to exist in 
about half the tabic patients. This estimate, in comparison 
with my figures, is too small, since I found the Argyll-Rob- 
-ertson symptom alone in nearly half my patients. Gowers 
found the reflex iridoplegia 48 times in 72 tabic patients, 
Vincent * 47 times in 50 patients (25 times with myosis, 6 
times with mydriasis, and 11 times with a medium-sized 
pupil). 

. In my cases of reflex iridoplegia there was: 


Myosis on one side and mydriasis on the 


To explain the phenomenon of the immobile pupil we 


1 Parinaud, Rec. d Ophtal., 1882, p. 688. 

* Moeli, Neurolog. Centralbl., 1885, p. 354. 

Vincent, Des phenom. oculo-pupil. dans l’ataxie locom., Zhése de Paris, 
1877. 
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must understand the anatomical course of the nerve fila- 
ments that produce the light reaction. 

We know that these fibres are found only in the centre of 
the retina, and that they run in the temporal side of the optic 
nerve together with the macular fibres. According to Gudden 
they are recognizable anatomically as thicker fibres. They are 
generally resistant to diffuse pathological processes, as cases. 
prove, in which the light reflex of the pupil was preserved in 
amaurotic eyes (Haddaeus). 

These fibres run in the temporal side of the optic nerve to- 
the tract, which the condition in hemiopia would indicate. 
The right or left-sided hemiopia is associated in many cases. 
with a dilatation of the pupil of the same side.’ 

From this it follows that the nerve fibres going to the 
nucleus of the oculomotor nerve, are contained in the same 
bundles as those nerve fibres (temporal) which belong to the: 
paralyzed half of the retina. 

No direct investigations have been made concerning the 
further course of these fibres. Knapp’ found contraction of 
the pupil with preserved light reflex after cutting the cord 
between the fifth and sixth cervical vertebrz, the centre for: 
the light reflex therefore lying above the fifth cervical. 
vertebra. 

Meynert found fibre connections between the nucleus of 
the oculomotor nerve and that part of the optic nerve which 
runs through the corpus geniculatum internum and the 
brachium conjunctivum anticum to the gray matter of the- 
corpora quadrigemina. 

A pathological condition found by Moeli* has thrown light. 
on the further course of the fibres producing the light reflex. 
In a case of a pupil irresponsive to light and normal optic 
nerves, the autopsy showed a tumor in the anterior section 
of the third ventricle. The optic nerves and the nucleus of 
the oculomotor nerves were intact. The loss of pupillary re_. 
flex was doubtless caused by injury of the pupillary reflex 
fibres near the ventricle wall in their course to the nucleus of 
the oculomotor nerve. 


? Cf. Michel, /.c., p. 518. 
? Knapp, Arch. f. Augen- und Ohrenheilk., vol. ii., 2, pp. 191-196. 
* Moeli, Arch. 7. Psych., vol. xviii., 1887, p. 1. 
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Argyll-Robertson * explained the symptom which he de- 
scribed, by supposing that the cilio-spinal fibres formed 
a part of the connecting chain between the retina and the 
pupil, and that the reaction of the pupil did not arise as re- 
flex activity, but as a periodic interruption, this latter failing 
in tabes. 

Since the experiments of Knapp and the investigations of 
Moeli, we can no longer doubt the correctness of Mauthner’s’” 
explanation of the immobility of the pupil in tabes, namely, 
that the fibres for the pupillary light reflex, lying in 
the wall of the third ventricle, suffer from a chronic 
ependymitis and a consequent sclerosis. 


Paralysis of the Accommodation. 


Galezowski reported to the Société de Biologie (February 
18, 1882) several cases of tabes in which a paralysis of accom- 
modation was found, together with normal pupils and loss of 
sensation in the skin of the orbital region; the affection was 
most frequently unilateral. 

Hirschberg remarked in a report, that, a well-known oculist 
presented himself at von Graefe’s clinic in 1867 with an 


isolated paralysis of accommodation, and later died of 
tabes. 

I mentioned at the same meeting of the Société de Bi- 
ologie similar cases that had come under my observation. I 
have seen in two cases a paralysis of accommodation with- 
out paralysis of the sphincter in the beginning of tabes. In 
these cases, however, there was already a reflex iridoplegia. 

I have seen such cases more frequently in the later stages 
of tabes (23 times in 109 cases). I have also found an ex- 
tensive anesthesia of the fifth nerve early in the disease in 
two cases. I have found similar cases reported (e.g. by 
Althaus), but they are rare. In Ed. Meyer’s clinic in Paris, 
I have had lately the opportunity of seeing a tabic patient 
with anesthesia of the skin in the orbital region. 

In summing up the total number of cases of paralysis or 
of marked loss of accommodation, I find 34 (31 %). 


! Argyll-Robertson, Edinburgh Med. Fourn., 1869. 
® Mauthner, /.c., p. 353. 
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We find that the paralysis of accommodation becomes the 
more frequent, the more the disease ts advanced ; in one third 
of the cases only, was the paralysis of accommodation accom- 
panied by mydriasis. 

It is not easy to understand why so little attention has 
been paid hitherto to the frequent occurrence of paralysis of 
accommodation in tabes. Erb’ alone says that in general 
this symptom is not rare, it being present in about one third 
of his cases. Gowers, however, found paralysis of accommo- 
dation and loss of pupillary reflex only 6 times in 72 
patients. 

The credit of having demonstrated that the simultaneous 
existence of paralytic mydriasis and paralysis of accommo- 
dation is to be referred to a nuclear disturbance, is due to 
Parinaud (1880). Those cases, however, in which the paraly- 
sis of accommodation is complicated with paralytic myosis, 
are also to be explained as of nuclear origin, since this 
myosis, as we have seen, is caused by functional disturbance 
of certain regions in the medulla oblongata. 


THE OPTIC NERVE. 
Frequency, Commencement, and Course of the Atrophy of the 
Optic Nerve. 

I found amblyopia with ophthalmoscopically normal fundi 
in 7 cases, marked atrophy of the optic nerve in 44 cases, 
2.é., altogether 51 cases of functional disturbance of the 
optic nerve (46.7 %). 

The estimation of the frequency of optic atrophy in tabes 
is very different among the different authors, being gener- 
ally reckoned too high by the ophthalmologists, too low by 
the neurologists. Statistics on this point, as well as on a 
number of other points in tabes, are desirable. 

If I combine my figures with those of Erb (3 cases of 
optic atrophy in 70 patients), Topinard (49:102) and Cyon 
(60:203), and average the total, I find 33.7 % of optic atrophies. 
Leber estimates it to be 26 %, Michel 12-13 %, Althaus } of 
the cases, Moeli* 13.5%. 


1 Erb, p. 179. 
2 Moeli, Arch. f. Psychiat., vol. xiii. 
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As to the period when optic atrophy develops, the general 
statements are that it is mostly in the beginning of tabes; 
some authors, as Schmeichler,' wrongly deny that optic 
atrophy can develop with marked ataxy. 

In seven cases of tabes the optic atrophy was the first 
symptom and spinal symptoms appeared later. 

In one case nearly two years elapsed between the optic 
atrophy and the appearance of spinal symptoms (lancinating 
pains). 

Yet, there are cases in the literature of much greater 
interval between the affection of the optic nerve and that of 
the cord, as one case of Charcot’s of ten years’ interval, one 
case of Férster’s* of three years’ interval, and some cases of 
Gowers * of fifteen to twenty years’ interval. 

The optic atrophy frequently precedes the paralyses of the 
ocular muscles, as Michel* correctly states. Jn general, 
paralyses of the exterior ocular muscles are found dispropor- 
tionately oftener in cases showing optic atrophy than in cases 
uncomplicated with optic atrophy. 


Muscle paralyses. No —_ paralyses. 
With amblyopia... 4 3 
“ optic atrophy 25 19 


normal optic nerves 23 32 

The cases with paralyses of the ocular muscles are more 
disposed to optic atrophy than the cases without paralyses. 

In regard to the cases in which one eye is affected with 
optic atrophy before the other, little is to be found in the 
literature. Leber’ says that ocasionally one eye only is 
found to be affected and a long interval elapses before the 
second eye is affected, mentioning, ¢.g., a case in which four 
years after the first eye had become blind the other had 

In twelve of my cases it was distinctly stated by the 
patient that the vision of one eye failed before that of the 
other. The shortest interval between the affection of the 
two eyes was two months, the longest ten years. 

*Schmeichler, /.c., p. 452. 


* Forster, p. 131. 


® Gowers, from a citation in the Veurolog. Centralbl., 1883. 
* Michel, Z.c., p. 628. 
5 Leber, /.c., p. 866. 
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It was remarkable that the left eye was first affected with 
optic atrophy twice as frequently as the right eye. So also in 
glaucoma, the left eye is more frequently the one first to be 
affected. In my examinations as to the condition of the 
vision and the visual field, in the great majority of cases the 
affection was further advanced in the left eye, from which 
we may assume that the left was the eye first affected. 

The most varied statements are found in the literature as 
to the course of the optic atrophy. 

Erb’ says indefinitely, that blindness may follow after 
weeks, months, or years. 

Leber’ says that, as a rule, one to two years are required 
for the course of the atrophy and the production of total 
blindness. Schmeichler ’ believes that the atrophy in tabes 
seldom leads to complete amaurosis, and mentions a case of 
atrophy which lasted thirteen years without causing total 
blindness. 

Althaus‘* says: La marche de I’atrophie est généralement 
lente et progressive discontinue.” 

Gowers (1883) believes that the atrophy developing early 
in the course of tabes, leads more quickly to blindness. 

From a practical stand-point, all cases in which the vision 
is so poor that only fingers can be counted, may be consid- 
ered blind, as Magnus has classed them in his statistics of 
blindness. The quickest development of blindness was 2 
months, in a syphilitic patient. The slowest development 
in a syphilitic patient was 15 years, in a non-syphilitic 
patient, 17 years. 

The average period of development of blindness in cases 
of optic atrophy complicated with ocular paralyses was 3.4 
years; in cases without ocular paralyses, 3 years. 

If I may be allowed to draw general conclusions from my 
statistics as to the course of the optic atrophy, they would 
be as follows: 

1. Between the cases of optic atrophy with ocular-muscle 


| 
a 
vat 
4 
1Erb, p. 147. 
Leber, /.c., p. 876. 
Schmeichler, /.c., p. 457. 
* Althaus, /.c., p. 
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paralyses and those without, there is no special difference as 
regards the duration of the affection before blindness ensues. 

2. The most of the optic atrophies develop in the stad. 
preatact. If this stage be once passed, the danger of optic 
atrophy ts less. Should an optic atrophy develop later, blind- 
ness will follow the sooner the more advanced ts the tabes. 

3. The course of the optic atrophy seems somewhat 
slower in syphilitic patients than in non-syphilitic. 

Subjective Symptoms.—The subjective symptoms in the 
beginning of tabes are, as is well known, an increased 
sensibility to light, and the seeing of sparks and musce 
volitantes. 

In the beginning, and at times later in the course of optic 
atrophy, subjective color-sensations come on. Leber’ re- 
ported one case in which an intense red glimmer appeared 
in the defective part of the visual field. In another case of 
Leber’s a yellowish cloud was seen in the visual field, which 
became bluish-gray as it vanished. 

I have seen erythropsia twice in tabes. In one case it 
came on after strychnine injection, but the patient had 
at the same time zodpsia, from the abuse of alcohol. In the 
second case, also in a female, the attacks of erythropsia came 
on in the evening, and began on the temporal side. 

The first case shows that the sensation of red does not al- 
ways depend on a hyperesthesia of the retina for red—this 
was not once found,—but that it has in a number of cases a 
cerebral cause. 

Visual hallucinations are rare in tabes. In such cases we 
should suspect a complicating psychic affection. 

The Central Color-Perception.—The disturbances of color 
perception in tabes have, as is well known, no direct connec- 
tion with the loss of vision and the contraction of the visual 
field. When a disturbed color-sense is found in connection 
with a normal or increased power of perceiving a minimum 
amount of light, if a decrease in the power of distinguish- 
ing different intensities of illumination should also be found, 
we are at liberty, even with an ophthalmoscopically normal 
fundus, to diagnose optic atrophy. 


Leber, Ac., p. 866. 
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. Leber and Jacobson‘ find that in the optic atrophy of 
tabes the perception of green fails first. Erb* gave the 
following order for the loss of color-perceptions: (1) green, 
(2) red, (3) yellow, (4) blue; yet he grants that there may 
be deviations from this order. 

In 48 cases of optic atrophy I found the central color-per- 
ception preserved three times with atrophic disc, four times 
with normal fundus. 

In 3 cases the achromatopsia began with green blindness, 
and in 1 case with red blindness. 

In 2 cases there was red and green blindness. 

In 5 cases only blue was recognized. 

In the other cases no colors were recognized. 

Limits of the Visual Field—As to the co-existence of 
ophthalmoscopic changes, contractions of the visual field, 
and of the fields for colors, I have found the following: 

1. Ophthalmoscopically normal 7 cases. 

Of these : 

(a) Normal vision, normal central color-perception 

| and contraction of the field of vision . 5 > 

(4) Lessened vision, normal central color-percep- 

tion and contraction of the field of vision 2 “ 
({c) In one case the field of vision, the central color-percep- 
tion, and the vision were normal, the color-fields 
contracted. The other eye showed sector-formed 
defects of the field of vision and green-blindness. 

_ (d) In one case the vision was lessened, and achromatopsia 
for green and red existed with an ophthalmoscopi- 
cally normal fundus. 

In two cases the field of vision of one eye was 
normal, of the other contracted. 

2. Atrophy showing ophthalmoscopic changes existed three 
times with good central color-perception, of which one with 
normal field of vision, but lessened acuity. 

In one case the central color-perception and vision were 
normal, the field of vision and the color-fields contracted. 

In all the other cases the vision, color perception, and 


! Jacobson, /.c., p. 54. 
* Erb, p. 181. 


| 
} 
} 
} 
— 
| 
— 
j 
i 
| 
i 
I 
j — 
i H 
J 
4 | = x 
j 
‘ 


460 E. Berger. 


limits of visual and color-fields were simultaneously affected 
(8 cases, not including the cases of very poor vision or 
amaurosis). 

From this we may conclude that xo relation exists be- 
tween the contraction of the visual field, the color- fields, the 
disturbances of central vision, and of color-perception in tabes, 
wherein I agree with Leber* and Michel.’ 

Undoubtedly, however, contraction of the visual field 
precedes affection of the color-sense (Leber, Schén*). 

The form of contraction of the visual field is described in 
the literature in the most contradictory manners. 

Graefe* found that the defect in the visual field begins 
mostly on the nasal side, Schweigger that it begins oftener 
on the temporal side. Férster® says that the contractions 
are mostly upward and outward, or outward; according to 
Leber,’ they are mostly concentric. Erb finds that the 
field is progressively narrowed, at times upward and out- 
ward, at times more outward. Schmeichler’ says: “The 
characteristic field of vision is the concentrically contracted. 
In tabes the optic nerve is uniformly (?) affected by the 
atrophic process, the peripheral portions of the retina be- 
coming at the commencement of the disease incapable of 
performing their function.” According to Galezowski, the 
atrophy shows in the beginning, especially in syphilitic 
patients, a peripheral contraction of the field. 

From the variety of the statements in regard to the char- 
acteristic field in cases of optic atrophy in tabes, we may 
conclude that in all probability there is no characteristic 
field. 

Of my forty-four cases, only twenty-one had such vision 
that, from the defects in the visual field, conclusions could 
be drawn as to the original contractions. At the termination 
of the atrophy a portion of the field between the blind spot 
and the point of fixation is generally long preserved, inde- 
pendent of what contractions may have preceded. 

Leber, /.c., p. 864. 

Michel, p. 627. 

* Schon, ‘“‘ Die Lehre vom Gesichtsfelde,” Berlin, 1874, pp. 23-49. 

* von Rake Klin. Monatssbl., vol. iii., p. 134. 

* Forster, Congrds internat. d "ophtal., 1867, Paris, p. 127. 

Leber, p. 862. 

Schmeichler, /.c., p. 458. 
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From these twenty-one cases I conclude that the contraction 
of the outer portion of the visual fieldis most frequent, not mak- 
ing up, however, the half of the cases,so that we cannot speak 
of a characteristic contraction of the visual field in tabes. 

The concentric contraction of the field has, as is known, the 
peculiarity that it begins with reéntrant angles whose vertices 
are directed toward the blind spot, never toward the fixation 
point. The margins of the color-fields are simply cut by 
these sector-formed defects. 


FIG. 2.—Field of vision of left eye. Jacques C. 


Jacques C., zt. thirty-seven, private, had syphilis six years be- 
fore. Three years before, he had diplopia, which soon disappeared. 
He then suffered with lancinating pains in the legs. The disease 
is'still in the stad. preeatact. The gait shows no traces of ataxy. 
Fatigue in walking, lancinating pains in the legs and in the 
thumbs, and headache in the temporal regions are the predomi- 
nating symptoms of which the patient complains. His sleep is 
disturbed. Paresthesia in the upper extremities. Micturition 
and defecation are difficult. The patellar reflex is wanting. 
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Bilateral paralysis of the abducens. Right, pupil of medium size ; 
left, myosis and reflex iridoplegia. Ophthalmoscopically, normal. 
With movement of the eye a slight nystagmic oscillation. Left 
eye: V =1, color-fields contracted, visual field normal. Right 
eye : V = qs, color-fields markedly contracted (green 5°, red 20°, 
green blindness), sector-formed defects of the visual field (Fig. 2). 


3.—Field of vision of right eye. Alfred L. 


These sector-formed defects of the visual field may appear 
even in very advanced cases of atrophy, and thus the visual 
field assume the most bizarre forms, as in the following case: 


Alfred L., zt. fifty-seven, clerk, contracted syphilis when a 
young man. Fifteen years before, he had diplopia, which lasted 
forty days. Twelve years before, appeared the first spinal symp- 
toms—fatigue in walking, lancinating pains in the legs. For 
three and a half years the vision has been poor. Status presens': 
pupils medium-sized ; right > left, loss of light and accommo- 
dation reflexes: Right, V = 4, blue recognized ; left, movements of 
the hand before the eye. Ophthalmoscopically : disc pale, vessels 
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markedly contracted. Field of vision: left, contracted at the 
temporal side; right (see Fig. 3), contracted especially at the 
temporal side, and having a large reéntrant angle below. 

The disease is in the stad. paralyt. Left: lower twigs of the 
facial paralyzed ; lessened sensibility of the throat. Micturition 
easy, defecation difficult. Sensibility of the skin of the extremi- 
ties much diminished, left less than right ; patellar reflex wanting. 


The contraction of the field of vision may proceed espe- 
cially in a given direction, while in the opposite direction the 
field may preserve its normal limits, as may be seen in 
Fig. 4, from the left eye, while the right shows a narrowing 
at the temporal side (Fig. 5). 


Ridingmaster C., zt. forty-three, consulted me in 1883. In 
1886 he had caught cold at a review and suffered with “ rheumatic 
pains.” The patient had never had syphilis, yet Professor Erb 
prescribed an inunction treatment, which the patient did not un- 
dergo. Seven years before, lancinating pains came on. The 
patient connects the appearance of the first spinal symptoms with 
the grief which he suffered after the death of his wife. Disturb- 
ances of vision date back only a few months. On both sides, 
myosis and reflex iridoplegia. Ophthalmoscopically : discs pale, 
arteries narrow, veins normal. 

Right, V = $$; left, V = #2. The fields of vision are shown 
in Figs. 4 and 5. 


The following case, observed in the clinic of Professor 
Déjerine (Bicétre in Paris), shows in what high degree the field 
of vision may be contracted without a lessened central vision. 


Pierre M., et. thirty-nine, cabinet-maker, contracted syphilis 
eighteen years before. Six years before, lancinating pains in the 
legs and feelings of fatigue came on. Fifteen years before, he 
suffered from diplopia, which lasted two years, and hag not re- 
curred. Pupils of medium size, reflex iridoplegia. Central color- 
perception normal. The field of vision, as Figs. 6 and 7 show, is 
greatly contracted. V=1. Patient complains of seeing a cloud, 
and sees best in the evening. Both discs are uniformly pale. 
The disease has progressed to the stad. paralyt. The legs are 
paralyzed, the movements of the hands weak ; lancinating pains 
in the extremities. Sensibility of the skin diminished. Girdle 
sensations. Difficult micturition and defecation. The patellar 
reflexes are wanting. 
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FIG 6.—Field of vision of left eye. Pierre M. 


FIG. 7.—Field of vision of right eye. Pierre M. 
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The field of vision may contract in two opposite direc- 
tions, so that it finally has the form of a cleft or of an 
obliquely directed oval. 

I find a symmetrical contraction of the two fields very 
often in tabes. Most frequently the remaining portion of 
the field has the form of an oval with its long axis directed 
from upward and inward, downward and outward. Such 
fields are shown in Figs. 8 and 9. 

These contractions of the field progressing in two opposite 
directions may produce a vertically oval field as in Fig. 10. 


FIG. 10.—Field of vision of left eye. Leon L. 


Leon L, had not had syphilis. Six years before, he found that 
first his left, later his right, eye tired soon in working. Both pupils 
are dilated and irresponsive. Left, V = fingers at } m; right, 
movement of the hand before the eye. Ophthalmoscopically : 
optic atrophy, narrowed arteries and veins, white disc. 
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F1G. 9.—Field of vision of right eye. 
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We have seen the defects of the field of vision assume a 
form symmetrical. in both eyes; there are, however, excep-. 
tions to this. I present here a case where the defect in one 
field developed in a direction at right angles to that of the- 
defect in the other eye. 


Florens C., zt. fifty-four, locksmith, had not had syphilis. Ten 
years ago paresthesia of the skin developed. For seven years he 
has suffered with disturbances of vision. The disease is in the 
stad. paralyt. The patellar reflexes are wanting. Romberg’s. 
symptom. Paralysis of the legs. Sensibility of the legs dimin- 
ished, right more than left. Girdle sensations. Micturition 
difficult. Pupils of medium size, right > left, reflex iridoplegia. 
Right, V = fingers at 6 m ; left, fingers at 3 #. Nystagmus with 
movement of the eyes. Ophthalmoscopically: atrophy of the 
optic nerves, arteries narrowed, veins dilated. Fields of vision 
shown in Figs. 11 and 12. 

The contraction of the field of vision may also occur in its 
upper portion ; the contraction takes place below much more 
rarely. Hardy’ has described one case where the lower half 
of the field was completely wanting, yet this defect lasted 
only fourteen days and must therefore be referred to a. 
transitory vasomotor neurosis. 

I had an opportunity of seeing one case in which the con-. 
traction of the field in one eye was chiefly in the upper 
portion (see Fig. 14). 

Frangois Ch., zt. fifty-seven, author, had syphilis. He had 
shown symptoms of tabes for twenty-seven years. He had first 
involuntary passages, a month later lancinating pains in the legs. 
Fifteen years before, he suffered from diplopia, which lasted from 
two to three days and recurred several times. The disease is in 
the stad. atact. The patellar reflexes are wanting. Romberg’s- 
symptom is not present ; there are lancinating pains in the hands 
and legs, and gastric crises. For twenty-six years he has been 
compelled to use convex glasses + for reading (paralysis of accom-. 
modation of twenty-six years’ duration !). Myosis. Central color- 
perception normal. V = 4. Ophthalmoscopically, normal. Fields 
of vision shown in Figs. 13 and 14. 

The occurrence of hemiopia is so rare in tabes that most. 
authors do not mention it. 


1 Hardy cited by Althaus, /.¢., p. 170. 
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FIG. 14.—Field of vision of right eye. Francois Ch. 
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FIG. 13.—Field of vision of left eye. Frangois Ch. 
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Gowers (1883) observed two cases of hemiopia in tabes, 
which led him to suppose a lesion of the retrobulbar optic 
fibres. 

I have observed hemiopia in only one case, and consider it 
probably due to the tabic optic atrophy (Figs. 15 and 16). 

The patient, Louis Adolph, had been shot in the face with 
arevolver. The right half of each field of vision was want- 
ing, which would indicate a functional disturbance of the left 
halves of the two retine, and of the left optic tract. Since 
the revolver was placed against the right cheek, if one wishes 
to bring the trauma into causative connection with the hemi- 
pia, he must suppose that the right tract remained intact 
and that only the left tract was injured, which is improb- 
able, since one must at least conclude that the ball, in 
passing toward the tract of the opposite side, would have 
wounded a number of other cerebral nerves. There remains 
then only the supposition that this case showed a rare form 
of contraction of the field in tabic optic atrophy. 

The occurrence of central scotoma in tabes is not mentioned 
by most authors. Leber grants the possibility of its existence 
in cases with poor peripheral vision. Férster’ says, however ; 
“According to my experience the atrophies which begin 
with a central defect or central scotoma do not indicate 
tabes. Bunge’ reported a case of central scotoma in tabes: 
it was not stated, however, whether a causative connection 
existed between the two. Althaus’ reported a case in which 
a central cloudiness was perceived in the beginning of tabes. 
I have observed two cases of tabes with central scotoma. 


D., et. thirty-six, laborer, came to the clinic of Dr. Meyer, of 
Paris, Dec. 6, 1887. Since April, 1887, he has suffered with lanci- 
nating pains in the legs and pain in the occiput. At no time were 
symptoms of fatigue present. The patient has not had syphilis, 
but acknowledged the abuse of alcohol. Bilateral mydriasis, 
Gowers’ symptom. Right, V = fingers at 3 m ; left, V = fingers 
at 24 m. The patient is green-blind in the right eye, and recog- 
nizes only blue with the left. As Figs. 17 and 18 show, there 
exists an extensive central scotoma on both sides, which in the 
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FIG. 15,—Field of vision of left eye. Louis Adolph. 


FIG. 16.—Field of vision of right eye. Louis Adolph. 
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right eye includes the blind spot. The dotted line gives the 
limits of the field for blue. Ophthalmoscopically there is a uni- 
form atrophy with excavation of the papilla. The arteries are 
narrow and bordered by white lines. The veins are of normal 
breadth, but more tortuous than usual. The patellar reflex is 
abolished on the right side and weakened on the left. Micturi- 
tion and defecation are normal. The throat is anesthetic. Stad. 
preeatact. of tabes. 


Although this case showed ophthalmoscopically only the 
picture of uniform optic atrophy, one might suppose, since 
the abuse of alcohol was admitted, that the central scotoma 
was caused by the latter, while the peripheral contraction of 
the field was caused by the tabes. It is also possible for a 
potator having a central scotoma to become affected with 
tabes, and a general optic atrophy be added to the existing 
temporal one. 

In the following case, however, there was no. suspicion of 
the abuse of alcohol, and the peripheral contraction of the 
field of the right eye was undoubtedly the primary condi- 
tion, and the central scotoma appeared later. This is an 
indisputable case of central scotoma in tabes. 


B., zt. forty-eight, commander, acquired syphilis twenty years 
ago. He had a sunstroke two years before. From this followed 
a central scotoma in the left field of vision. For a month he has 
suffered with lancinating pains in the legs. His gait is natural. 
The patellar reflexes are abolished. The eyes show a nystagmus 
when moved. 

The patient came for the first time Aug. 12, 1887. The pupils 
are small, left > right. The patient has epiphora. The fields of 
vision are shown in Figs. 19 and 20. Left : contraction of the field 
(30° upward, as much inward, 25° upward, 10° downward) ; the 
color-fields are markedly contracted ; right: the margins of the 
visual field are similar to those of the other side, the color-fields 
are a little less contracted, but a central scotoma exists (see Fig. 20). 

When I saw the patient, Dec. 20, 1887, the vision was : right, 
V = qq; left, V = xy. In the left field also a central scotoma 
had developed, which, beginning at the point of fixation (Fig. 21), 
extended 15° toward the temporal side. The field of vision was 
as before, the field for blue had become reduced to the small 
zone in the lower portion of the field of vision, included within — 
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the dotted line. Other colors were not recognized. In the right 
eye the central scotoma had extended and had united itself with 
the temporal defect, so that only the nasal half of the field re- 
mained. The only color perception preserved, that for blue, was 
in the lower inner quadrant of the visual field (Fig. 22). Ophthal- 
moscopically : optic atrophy. 

As to the ophthalmoscopic changes in the atrophy in 
tabes, a number of authors states that no stage of hy- 
peremia of the papilla precedes (¢.g., Leber’). Albutt * saw 
a hyperemia precede the atrophy in a case where the latter 
was caused by wounds in the spine. Michel* describes it in 
the following manner: “In the beginning the papilla is 
more or less markedly uniformly reddened, slightly opaque, 
and of a grayer tone, its contours appear sharp as a rule, at 
the most they are slightly blurred. The vessels show no 
marked anomaly or are slightly overfilled.” 

I have had but one opportunity of studying ophthalmo- 
scopically the beginning atrophy in tabes. The patient had 
noticed clouds and flashes in the visual field fourteen days 
before. I found a uniform redness of the papilla. The walls 
of the vessels were recognizable by contrast as fine stripes 
near the blood columns. The redness of the papilla ex- 
tended to the scleral ring. The central vessels showed a 
normal fulness. 

In beginning atrophy the nasal half of the papilla, usually 
redder than the temporal, appears of a uniform gray tone. 
The lamina cribrosa and the dark-gray patches between its 
bundles, corresponding to the medullated fibres, become 
clearly visible. In reality the visibility of the lamina cri- 
brosa enables us to diagnose that the nerve fibres which lie 
before it are:in part atrophic. And the ophthalmoscopic 
excavation which then develops does not depend on a 
pushing backward of the lamina cribrosa (this becomes on 
the contrary the more resistant), but on the fact that the 
lamina cribrosa is more easily seen because of the absence of 
its overlying nerve fibres. I have previously shown in 
another place that no conclusion as to the actual depth of 

Leber, /.c., 871. 
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* Albutt, cit. by Leber. 
Michel, p. 626. 


FIG. 19.—Field of vision of left eye. B., Aug. 12, 1887. 


FIG. 20.—Field of vision of right eye. 
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the excavation can be drawn from the ophthalmoscopic 
depth.’ At this stage the excavation appears to me of a 
bluish-gray color. 

The more the connective tissue of the lamina cribrosa 
thickens, the more must the medullary substance (the nerve" 
fibres retain their medullary sheaths up to the lamina 
cribrosa, or into it) diminish or become concealed by the 
thickened lamina cribrosa. If the nerve appear uniformly 
white (nacrée, Charcot) it shows an advanced atrophy. 

With regard to the blood-vessels, the capillaries must be 
dilated, at least at the beginning of the atrophy. The cen- 
tral vessels undergo the following changes: (1) Arteries and 
veins normal ; (2) arteries narrow, veins normal ; (3) arteries 
narrow, veins dilated ; (4) arteries and veins narrow. We shall 
speak later of the vascular affection causing these changes. 

Schmeichler * explains both the narrowing of the arteries 
and the dilatation of the veins as a purely mechanical effect 
of the shrinking of the lamina cribrosa. Since the atrophic 
process, according to Leber, proceeds from the periphery of 
the optic nerve to its axis, one must then suppose that the 
vessel walls would show a change of calibre only in an ad- 
vanced atrophy, which is not the case. I can therefore explain 
the changes in the calibre of the arteries when the atrophy is 
little advanced, only as a result of disease of their walls. 

Changes can often be found in the region of the papilla 
itself. I would refer especially to the broadened pigment 
ring, as well as to the manifestations of choroidal changes 
{visibility of the vessels) about the papilla, though this latter 
is rare. We should not be surprised, since the anterior 
bundles of the lamina cribrosa pass over into the choroid, to 
find that the process may spread from the lamina cribrosa 
to the neighboring choroid. In one case a choroiditis pig- 
mentosa existed in both eyes. This case, strictly speaking, 
would not come into the category of optic atrophy in tabes. 

Cause of the Visual Disturbance.—Before we take up the 
subject of the cause of the visual disturbance in tabes, we 
must notice that apart from purely dioptric errors there are 


' Berger, ‘‘ Beitrage zur Anat. d. Augesin norm. und path. Zustande,” Wies- 
baden, 1887, p. 151. 
Schmeichler, p. 46. 
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two chief groups of functional disturbances in the optic 
nerve and the nerve-fibre layer: (1) those in which the fault 
lies in the nerve-fibre conduction; (2) those in which 
the functional disturbance is caused by a disturbance of 
nutrition. 

Since the investigations of Samelsohn, Vossius, and 
Bunge, we are able to make a schema of the distribution of 
the nerve fibres in the retina. We know that the fibres of 
the temporal side of the nerve supply the macula and the 
portion of retina between it and the papilla. The fibres of 
the nerve immediately surrounding the central vessels 
supply the periphery of the retina, the fibres just outside 
these supply the equatorial portion of the retina, and the 
fibres in the periphery of the nerve terminate in the poste- 
rior portion of the retina. Did this distribution not exist, 
there would be a crossing of the fibres in the papilla or in the 
retina noticeable on section. Since these crossings have not 
been found, the superposition of the fibres supplying differ- 
ent parts of the retina can be understood only in this 
manner. 

Again, since no crossing of the fibres is found in the plane 
of the retina, we must conclude that particular sectors of the 
nerve send fibres to particular sectors of the retina. 

Let us see now whether the defects 
found in the field of vision can be 
explained by an interruption of the 
fibre-conduction. 

Suppose, for example, the frequent 
case of a peripheral contraction with 
sector-formed defects. The periphe- 
ral defect would correspond toa func- 
tional disturbance of the fibres in the 
axis of the nerve (a); the sector- 
formed defect, to a sector-formed 
segment (s) of the nerve (Fig. 23.) FIG. 23. 

Every one will acknowledge that neither the pathological 
examination nor the examination with the ophthalmoscope 
would show such changes inthe nerve. According to Leber, 
the atrophy of the nerve extends fromthe periphery toward 
the axis, therefore one should suppose that the posterior 
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portion of the retina would be the first to suffer. The char- 
acteristic field in tabes would then show an enlarged blind 
spot which would include the macula. We have found but 
one such case in our investigations, and such cases are so rare 
that a number of authors deny their existence in tabes 
altogether. 

The supposition that the visual disturbance in tabes‘is the 
result of a central lesion is disproved both by the form of the 
defect in the visual field and by the anatomical proof that 
the atrophy is not a descending one, but begins in the retro- 
bulbar portion of the nerve. 

We can seek the causes of the visual disturbance then, only in 
the vessels themselves. In reality many facts point toward 
vasomotor disturbances from central causes. Very proba- 
bly particular vascular regions in the retina are narrowed 
earlier than others. I have shown in another place’ that a 
slight contraction of the vessels is sufficient to cause the 
retina to become suddenly incapable of function. We are, 
however, not yet able to recognize with the ophthalmoscope 
narrowing of the blood columns in the periphery of the 
retina. 

The frequent occurrence of symmetrical fields of vision in 
tabes, as well as the fact that the defect in the field of the 
second affected eye becomes much later symmetrical with 
that of the first eye, indicate vasomotor or rather vascular 
disturbances of central origin. The condition of the limits 
of the color-fields in the sector-formed defects corresponds 
exactly with that after partial embolism of the retinal 
vessels, and may therefore be considered in the sense of a 
vascular disturbance. 

The further investigation of the question, whether a 
defect in the visual field corresponds to a functional dis- 
turbance of the fibre-conduction or of the vessels, would be 
of special importance for the theory of color-blindness. 

If the Young-Helmholtz theory be correct, one must 
conclude that the color-blind zones conform to the regions 
of distribution of the nerve fibres; if the Hering theory be 


ae and Tyrman, ‘‘ Krankheiten d. Keilbeinhéhle und d. Siebbein- 
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correct, one must conclude that the absence of the visual 
substance serving color-perception is confined to certain 
(secretory) vascular regions. 

It is hard to explain by vascular causes why that particu- 
lar part of the retina between the macula and the papilla 
retains its function longest. Many suppose that the fibres 
supplying this part of the retina are more resistant than the 
others. The cause of the disappearance of the nerve fibres 
lies in their compression by the shrinking lamina cribrosa. 
It may be that these fibres are preserved so long because 
they lie in the temporal side of the optic nerve where the 
network of the lamina cribrosa is looser. 

Treatment of the Atrophy.—Since, as was shown before, 
various gradations are found in the course of the atrophy, 
and the course may be protracted and at times stationary 
even without treatment, we must discredit the reports of 
those authors who claim to arrest it by the use of drugs. 
Every ophthalmologist and neurologist who had had a large 
material had observed cases where the atrophy remained 
stationary for years (Hirschberg ', Gowers, e¢ a/.). Galezow- 
ski believes that there is a tendency for the atrophy to 
become stationary in those cases where a perivasculitis 
exists. Gowers says that the galloping cases present a 
gray-gelatinous or loosened appearance of the papilla, while 
in slow cases the papilla is clear and excavated. 

The mercurial treatment of optic atrophy has proved 
worthless, and even harmful (Leber : “‘ The vision diminishes 
rapidly under its use"). Charcot has never seen the slightest 
beneficial effect from inunctions in beginning optic atrophy 
or in tabes in general. Under these circumstances it is to be 
regretted that Michel * recommends in cases where there has 
been syphilis, a methodic antisyphilitic treatment. 

I have seen only slight improvement under electrical 
treatment—galvanization of the optic nerve and sympa- 
thetic—or under the use of iodide of potassium or arsenic. 
I have seen the subjective symptoms improved in one case 
by a strong diaphoretic treatment (Schwitzcur), together 


Hirschberg, Klinische Beobachtungen aus der Augenheilanstalt, pp. 68-71. 
* Michel, /.c., p. 629. : 
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with salicylate of soda, and the patient seemed also to dis- 
tinguish colors better than before. There is a case men- 
tioned in the literature by Goldzieher, where improvement 
resulted from pilocarpine injections. I have had no experi- 
ence with the cyanide of gold, with which Galezowski’ had 
“ des resultats trés encourageants.” 

The strychnine treatment has been in great measure 
given up. It should be employed with great care, since if 
large doses be given the spinal symptoms may increase 
(lancinating pains come on, etc.). I commence the strych- 
nine injections with 4 mgrm, and increase the amount slowly. 
If I see that strychnine injections are not well borne, I 
prescribe rest in a darkened room and iodide of potassium. 
In some cases arsenic with iron seemed beneficial ; in others. 
it proved worthless. Nitrite of amyl, which is supposed to 
dilate the retinal vessels, is also of no value. 

The following vision curve (Fig. 24), which represents the 
course of the atrophy in one patient, throws light on the re- 
results of the various treatments. I report this case in order 
to encourage the recording of similar vision curves, which are 

‘very instructive for the student as well as for the physician. 


The patient began treatment at the end of October, 1883. 
Right, V = # ; left, V = #4; inhalations of nitrite of amyl, and 
nitrate of silver internally, prescribed. Dec. zoth—Right, V = 
4% ; left, V raised to $$. Following this the vision grew worse. 
March 18th—Right, V =,%% ; left, V = 4%. Strychnine treat- 
ment improved the sight of both eyes. About the middle of May— 
Right, V = #{; left, V = 3 (v. t. s.). Again the vision grew 
worse. At the end of November—Right, V = 7, ; left, V= 
vo. A diaphoretic treatment with salicylate of soda was tried for 
fourteen days. Dec. 10, 1884—Right, V = sh% (yellow and blue 
recognized) ; left, V = 4$ (the same colors). Strychnine was 
again used, without success. April 27, 1885—Patient was color- 
blind in both eyes ; V = s4%. Oct. 11th—V = fingers at five feet. 


The Ocular Muscles. 


Nystagmus, Ataxy of the Ocular Muscles.—When a tabic 
patient is told to move the eyes, after the movement, 


} Galezowski, Soc. de. Biologie, Apr. 7, 1883. 
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especially when this has been quickly performed, a slight 
oscillatory twitching occurs. This is most frequent in a 
horizontal direction. 


a= 


FIG. 24.—Vision curve in a case of atrophy of the optic nerve. 


Friedreich, who first observed and described this symptom, 
named it nystagmus, and thought it an ataxy of the muscles. 
But since the ophthalmologists call nystagmus those clonic 
spasms of the ocular muscles which appear even when the 
patient looks straight forward, it is clear why neurologists 
report the frequent occurrence of nystagmus in tabes, while 
the ophthalmologists do not mention it (Michel), or say that 
it is supposed to occur (Mauthner). This nystagmus, as is 
known, is found also with hereditary ataxy, where Riti- 
meyer’ saw it in nine cases. 


* Ritimeyer, Virchow’s Archiv, vol. xci., p. 106. 
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Erb’ says again: “In the typical form of tabes these . 
‘disturbances seem seldom or never to occur.” According 
to Erb, the nystagmus belongs to the late symptoms, and 
‘appears only after the disease has lasted for years. 

This trembling of the eyes after movement is very frequent 
in tabes. It was wanting but 6 times in tog cases; 4 of 
‘these were in the stad. przatact., 1 in the stad. atact., and 1 
in the stad. paralyt. 

Much more rarely does one find in tabes a continuous 
‘nystagmus without preceding movement of the eyes. 
Freyer*, in one case of tabes, found this to be the only ocular 
‘symptom. 

I found this nystagmus once unilateral, when all the ocular 
muscles of the other eye were paralyzed, and six times 
bilateral. 

The nystagmus was seen twice in the stad. przatact., four 
times in the stad. atact., and once in the stad. paralyt. 

Only in two cases was there still good vision; in one case 
there was rotatory nystagmus; in the others horizontal. 

As to the explanation of the nystagmus, when amblyopia 
has existed a long time, it may be explained by this alone. 
In those cases where the vision was normal, the nystagmus 
‘did not indicate any special cerebral localization. It is found © 
.also in quite healthy individuals. 

I would remark here that I have produced nystagmus ex- 
perimentally in animals by injuring the sinus rhomboidalis. 

A true ataxy of the ocular muscles shows itself in tabes by 
the appearance of associated double images. Such cases 
have been described by Charcot. Althaus’ also observed an 
analogous case: “The patient was scarcely able to co- 
ordinate the action of the ocular muscles.” The ataxy of 
the ocular muscles is, however, rare. I have not seen a 
-single case. 

Paralyses of Ocular Muscles—1 have already spoken of 
the frequency of ocular paralysis among the patients that 
I have examined. It was present in 38% of my patients 
Erb found it in 27 %, Moeli in 39.6%. 

p. 16 


klin. Wochenschr., 1887, No 6. 
» p. 231. 
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As to the stage of tabes in which the paralysis developed,. 
Gowers found that four fifths were in the initial stage; he 
emphasized the tendency of lues to cause affections of the 
ocular muscles. 

In my cases the far greater number of the ocular paralyses. 
were in the stat. przeatact. My figures would not show that 
luic patients are especially disposed to ocular paralysis. 
The luic patients show, however, a greater tendency to per- 
manent paralyses than the non-luic. 

I have computed the average duration of the transitory 
paralyses and found it: 

In the non-syphilitic . : ‘ ‘ . 2 months. 

“ “syphilitic . 65 “ 

The duration of the varied between 
several hours and two years. 

The paralysis of exterior muscles affected one eye only 
in twenty-four cases; in the other cases (44%) it was. 
bilateral. The unilateral paralysis occurred ten times in 
syphilitic, fourteen times in non-syphilitic patients. 

In twenty-eight eyes only one muscle was paralyzed, ¢he 
syphilitic being more disposed to multiple paralyses in tabes 
than the non-syphilitic patients. 

With regard to only one ocular muscle becoming affected 
in tabes, I find in the literature the following : 

Erb’ says that the oculomotor is most frequently at- 
tacked ; Charcot says the same; Woinow, on the contrary, 
found the abducens most frequently paralyzed, and generally 
the left abducens. 

I find that of the nerves the oculomotor is the most 
frequently affected, but of the single muscles, the abducens. 

Of the muscles supplied by the oculomotor nerve, I found 
the levator palpebre sup. most frequently affected (not 
including paralysis of the sympathetic, in fourteen eyes). 

Paralysis of the internal rectus was found in only thir-. 
teen eyes. In this respect I stand opposed to a number 
of authors, ¢.g., De Watteville,* who especially in the be- 


1 Erb, /.c., p. 179. 
*De Watteville, Ueber die Lahmung der Convergenzbewegung der Augen im 
Beginne der Tabes, Neurolog. Centrailbl., 1887, No. 10. 
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ginning of tabes found the convergent movements of the 
eyes frequently paralyzed, and Landolt as well. Von Graefe 
even had noticed the lessened tendency to fusion in tabic 
patients, and had referred it to a central cause. 

The superior rectus was found paralyzed in nine eyes, and 
the inferior oblique in nine. Paralysis of the superior 
oblique was most rarely observed, being found in eight eyes 
{two of which eyes showed total paralysis), more frequently 
on the right side. 

Total paralysis of the oculomotor nerve was found in only 
one case, in a non-syphilitic patient. The paralysis had 
affected, on the right side, the whole oculomotor nerve; on 
the left, all the ocular muscles, with exception of the 
abducens. In the other cases the paralysis of the oculomo- 
tor nerve was incomplete; in one case it was completely 
paralyzed, with exception of the branch supplying the 
levator palpebre sup. 

A large number of the paralyses of ocular muscles in 
tabes may be explained by the schema of Kahler and Pick 
for nuclear paralysis. The examinations of Déjerine have 
demonstrated that not all the ocular paralyses in tabes are 
of nuclear origin. But since the investigations of Pierret 
we may assume that they begin as riuclear, extend toward 
the periphery as a descending neuritis, and here continue 
after the nuclear affection is recovered from. The fact that 
single nerve nuclei are shown by the symptoms not to be 
affected, while the nerves springing from nuclei surrounding 

these are paralyzed, does not disprove the nuclear origin. 
The chronic ependymitis of the floor of the fourth ventricle 
is doubtless a diffuse process, but the destruction of nerve 
tissue in consequence of it need not extend equally deep in 
all parts. 


Symptoms on the Part of Other Cerebral Nerves. 


I was unable to examine the sense of smell in my pa- 
tients ; others have observed loss of the sense of smell, and 
also hyperosmia (Erb). 

Much attention has lately been paid to paralytic symp- 
toms in the region supplied by the fifth nerve. Charcot 
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mentions the insensibility of the throat ; Galezowski, anzs- 
thesia of the skin about the orbit. 

I found in one case, the patient being syphilitic, anzs- 
thesia of all the twigs of the fifth nerve on the left side, as 
the first symptom of tabes. V = 4. The fundus was nor- 
mal, the field of vision and the color-fields greatly contracted. 

Althaus described a case in which the atrophy of the 
optic nerve came on with a unilateral anesthesia of the 
fifth nerve. 

In another of my cases, a syphilitic patient in the stad. 
preatact., the third branch of the fifth nerve was alone 
paralyzed. 

More frequent than anesthesia is hyperesthesia of the 
regions supplied by the fifth nerve, and cephalalgia which may 
be distinctly located, as, for example, in one case where the 
supraorbital and infraorbital nerves were decidedly sensitive 
to pressure. It the stad. przatact. there are often pains in 
the occipital region. In one case, still in the stad. przatact., 
there was a neuralgia of the third branch of the fifth; in 
another case, in the stad. atact., of the third branch. 

Pierret refers the symptoms on the part of the fifth toa 
sclerosis in the region of the lower nucleus of the fifth in the 
medulla. 

No neurologist denies longer that paralysis in the re- 
gions supplied by the facial nerve may occur in tabes; the 
opinions, however, are divided as to whether these accom- 
panying symptoms are accidental or whether they stand in 
a causative relation to the tabes. 

I have observed altogether six cases of facial paralysis in 
tabes, four of which were in non-syphilitic patients, two in 
syphilitic. With one exception, where the whole facial 
nerve was involved, the paralysis affected only the lower 
twigs of the nerve. The right side of the face was para- 
lyzed five times, and the left once, one case being in the 
stad. przatact., one in the stad. atact., and four in the stad. 
paralyt. 

The cases where there was difficulty in closing the lids, 
indicating probably an affection of the upper nucleus of the 
facial nerve, have already been considered. 
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It is difficult to understand why one should assume the 
paralysis of the facial nerve to be a symptom accidentally 
accompanying the tabes, since we know from the investiga- 
tions of Kahler that the nucleus of the facial nerve may be 
found diseased in tabes. 

Symptoms of irritation of the facial nerve have been 
observed, such as a continuous blinking and the making 
of grimaces. 

I have observed, in two cases only, an affection of the 
hearing that could not be explained by a disturbance in the 
conducting apparatus. 

We know to-day that the vestibular nerve is more fre- 
quently attacked in tabes than the cochlear. That tabes 
may be complicated by disturbances of hearing is shown by 
the investigations of Walton and Marie,’ who found deafness 
seventeen times in eighty tabic patients at the Salpétriére. 

I have seen in five cases affection of the vagus (difficulty 
in, swallowing, palpitation of the heart, gastralgia); in one 
case there were laryngeal crises. . 

A paralysis of the spinal accessory nerve was found once 
in a woman of forty-eight. Her head was turned to the 
right, showing a paralysis of the left accessory nerve. 

I have never found glosso-pharyngeal or hypoglossal 
paralyses in my patients. 

In one case speech articulation was difficult, yet other 
symptoms were present which indicated a beginning pro- 
gressive paralysis. 

The disturbances of speech in tabes have been studied by 
Friedreich. In one case he found a marked nasal tone. 

Diabetes mellitus was found in two cases, both men, one 
in the stad. przatact., the other in the stad. atact. The 
urine of both patients contained 3 % of sugar. 

Of important trophic disturbances I shall only mention 
the occurrence of joint affections in two cases; in one 
case there was luxation and fracture of the humerus. 


Résumé. 


We have seen that many of the symptoms of tabes may 
be explained by a lesion of the nerve nuclei in the fossa 


E. Berger. 


1 Walton and Marie, Rev. de méd., Jan., 1883. 
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thomboidalis and its continuation into the aqueduct of 
Sylvius. 

The difficult closure of the lids is probably to be explained 
by a slight functional disturbance of the upper nucleus of 
the facial nerve, which is in relation with the nucleus of the 
fifth nerve. The myosis is paralytic, caused by paralysis 
of the vaso-constrictors in the medulla. 

The reflex iridoplegia is produced by a lesion of the fibres 
running in the wall of the third ventricle to the nucleus of 
the sphincter pupillz. 

The diminished intraocular tension, which is found in one 
third of the cases, is probably the result of the lowering of 
the tone of the vessels. The latter is found after wounds 
of the medulla. The lachrymation in tabic patients is a 
vasomotor neurosis. It is analogous to the unilateral 
hyperidrosis occurring in tabes. 

The sympathetic nerve, the section of which in animals 
causes slight ptosis and lessened ocular tension, is not the 
cause but the medium by which certain ocular symptoms of 
tabes are carried from the central nervous system to the eye. 

We have seen further that in tabes a number of nerves 
_ whose nuclei lie in the medulla, may become affected. The 
whole facial nerve may be paralyzed, or, what is more fre- 
quent, only its lower twigs; the auditory nerve, the vagus, 
the fifth, and rarely the spinal accessory nerve, may suffer 
functionally, and, according to some authors, the glosso- 
pharyngeal and hypoglossal nerves as well. 

It may be said in general that the nerve nuclei in the 
medulla nearest the middle line suffer more frequently than 
those further outward; further, that the nuclei in the upper 
portion of the fossa rhomboidalis are more frequently 
affected than those lower down. 

An affection of the medulla is indicated by the develop- 
ment of diabetes mellitus in tabes, which Claude Bernard 
produced experimentally by cutting through the medulla; © 
further, by the development of diabetes insipidus. 

In this manner perhaps may be explained the febrile 
symptoms which, according to a number of observers, 
occur in tabes (M. Rosenthal and others). For the investi- 
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gations of Tschischichin* have shown that the medulla 
is concerned in the regulation of warmth. 

We have already discussed the question whether the 
ocular-muscle paralyses are of nuclear origin. 

To the statement that, in a number of autopsies of tabic 
patients, no disease of the medulla has been found, we may 
make the objection that little attention has been given to 
the condition of the medulla in these cases. 

On the other hand, as has been previously stated, the 
inflammatory process in the nerve nuclei, caused by the 
chronic ependymitis, may have run its course, while the 
process in the peripheral nerves caused by a neuritis mi- 
grans may still continue. Remembering the anatomical 
investigations of Pierret and Gowers (1879), we must accept 
this as the most probable hypothesis. 

It is therefore unnecessary, as Michel’ does, to assume 
the existence of hemorrhages in the central fibres and in the 
nuclei in order to explain the transitory paralyses of the 
ocular muscles which come on in the beginning of tabes. 

Such hemorrhages have been found but once at autopsies. ” 
They may lie at the bottom of those very transitory paraly- 
ses of the ocular muscles which last but a few hours or days. 

We know further that the antero-lateral tract, which con- 
nects the degeneration zones of the medulla with those of 
the cord, contains vasomotor fibres. Adamkiewicz has also 
proved that the lesions of the cord, especially in tabes, cor- 
respond in extent to the vascular zones. 

Magnan found, in 1874, at the autopsy of a tabic patient, 
that the changes were located along the vessels. Ordonnez’ 
found also that the vessels were the starting-points of the 
degeneration in the cord. 

We have seen that from the functional disturbances of the 
optic nerve it may be concluded that vascular changes alone 
cause the disturbances. . 

There can be no doubt that the changes in the central 
vessels are not caused through the medium of the sympa- 
thetic nerve, since the section of this in animals has no influ- 


' Tschischichin, quoted by Botkin, Z.¢., p. 41. 
Michel, Z¢., p. 105. 
3 Ordonnez, quoted by Althaus, /.c., p. 44. 
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ence on the width of the retinal vessels. The carotid plexus 
is probably the course taken by the nerves supplying the 
vessels of the optic nerve. 

The assumption is then admissible that the functional 
disturbances of the vascular regions of the optic nerve and 
posterior columns of the cord are caused by a disease of the 
nerve-centres in the fossa rhomboidalis, resulting from an 
ependymitis of the medulla. 

Why particular vascular centres are specially disposed to 
a simultaneous affection, may perhaps be explained by their 
‘more exposed position rather than by their peculiar nutritive 
relations. 

We now have the following points to consider : 

(1) Whether we are justified in assuming the vascular 
centres to be located in the medulla. 

(2) That in consequence of disease of the nerve centres 
vascular changes can develop. 

(3) That vascular changes occur in the various nerve 
regions which are the seat of the morbid process in tabes. 

(4) That the vascular changes are also the cause of the 
disease of the nerve tissue. 

(5) Whether trophic nerves cannot cause simultaneously 
the changes in the affected nerve regions and in the vessels. 


1. Do the Vascular Centres Lie in the Medulla ? 


We know that the action of the blood-vessels is to be ex- 
plained by the function of the vaso-dilators and the vaso- 
constrictors. Concerning the latter, Cohnheim says: “It 
can no longer be denied that there exist in different portions 
of the cord, centres which control the vascular nerves that 
come off below; the constrictors have their chief centre in 
the medulla—a centre which is in a continuous state of irri- 
tation. We know that this vasomotor centre is strongly 
stimulated by dyspneeic blood ; anzmia has the same effect, 
whether it be general or localized in the medulla.” 

The medulla has also an influence on the vascular tone. 
Brown-Séquard has shown that the medulla has a regulating 
influence on the filling of its own vessels and those of the 
cord. 
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2. Do Vascular Changes Develop in Consequence of 
Disease of the Nerve Centres ? 

Our knowledge in respect to this point is still very 
limited. 

Eppinger,’ in Klebs’ laboratory, studied a disease of the 
vessels similar to atheromatous degeneration, which is de- 
pendent on central changes; “ in the paralytic insane, where 
so many striking vascular manifestations occur in the brain, 
it may not be too fanciful to suppose that the vessels stimu- 
lated by the vasomotors become diseased in consequence of 
disease of the unknown innervation centres, and that their 
coats undergo a change.” 

An experiment of Adamkiewicz* also indicates the de- 
pendence of vascular changes on central alterations. When 
one cerebral hemisphere was compressed, the eye of the 
opposite side showed diminished tension, hyperemia of the 
conjunctiva and uveal tract, and later a plastic exudation. 
into the latter. 


3. The Disease of the Vessels in the Nerve Regions. 
which are Affected in Tabes. 

Kahler found a number of wide vessels with thickened. 
walls in the gray substance about the aqueduct of Sylvius. 

In the cord “the vessels were found for the most part 
thickened, with walls rich in nuclei (Erb*). Rumpf, 
Striimpell, and Kraus described the disease of the vessels in 
the cord as a thickening of the coats external to the endo- 
thelium. 

Buzzard * found the vessels increased in number and 
widened, with thickened walls and often gaping lumen, 
apparently the centre of the sclerotic changes. 

Bevan Lewis found a periarteritis and ampullaform dilata- 
tion of the vessels, and again contractions. 

Vascular changes were found by Oppenheim in peripheral 
neuritis. He found the vessels for the most part obliterated, 
their walls thickened and sclerotic. 


? Eppinger, Prager Vierteljahrsschr. f. prakt. Heilk., 1875, p. 67. 
2 Adamkiewicz, Wiener Sitsungsberichte, vol. iii., 1884, p- 231. 
Erb, p. 139. 

4 Buzzard, vain, 1884. 
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These vascular changes have been little studied. Leber’ 
found the vessels “ but slightly changed,” the larger vessels 
normal. 

That the vessels are concerned in the extension of the 
disease is shown by the following statement of Leber: 
“Here and there in the neighborhood of single vessels 
which passed from the inner sheath into the optic nerve 
were thick masses of small lymphoid cells.” 

Reymond and Arthaud found also in the sympathetic 
nerve thickening of the vessels. 

In my own investigations’® in secondary ascending atrophy 
of the optic nerve, which shows changes analogous to those 
found in tabes, I could consider the disease of the vessel 
walls only as an endarteritis obliterans. 

Michel’ refers the diseases of the cord following syphi- 
litic affection to an endarteritis and perivasculitis. 


4. The Vascular Affections are the Cause of the Degen- 
eration of the Nerve Elements. 


I have said before:* “The increase of connective tissue 
as well as the simultaneous atrophy of the nerve elements 
depends on the changed nutritive conditions of the optic 
nerve caused by the obliterating inflammation of the 
vessels,” 

The results of the narrowing of the vessels has been 
thoroughly studied by Cohnheim.* There is caused a slow- 
ing of the blood-current, “the specifically heavy blood cor- 
puscles do not remain suspended in the blood-stream, but 
rest heaped up in the capillaries.” This latter leads to 
diapedesis of the white corpuscles. 

Experimental studies on the influence of anemia on the 
nerve tissue of the cord have been made by Spronck. He 
found the final result to be a necrosis of the ganglion-cells 
and their processes, and a proliferation of the neuroglia cells 
{karyokinetic figures appeared in them). 


"Leber, Graefe’s Archiv, vol. xiv., 2, p. 188. 

? Berger, ‘‘ Beitrige z. Anat. d. Auges in norm. und path. Zustande,” 
‘Wiesbaden, 1887, p. 134. 

® Michel, Zc., p. 629. 


“Berger, ‘‘ Beitrage z. Anat. d. Auges in norm. und path. Zustande,” p. 134. 
*Cohnheim, p. 115. 
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5. Are Changes of Vascular or Trophic Nerves which 
have the same Course as the Vessels the Causes 
of the Degeneration of the Nerves ? 

Although the existence of trophic nerves has not been 
demonstrated anatomically, a number of the best investi- 
gators believe them to exist. There are a number of 
trophic disturbances occurring with disease of the brain 
and cord (joint affections, decubitus, etc.) which cannot be 
explained as being caused by vasomotor influences. From 
disease of the nervous system which causes a paralysis of 
the vasomotors, may result a hyperemia, but never trophic 
changes (Charcot). 
' The symmetrical development of trophic changes, such 
as the becoming gray and falling of the hair, skin affections, 
etc., is supposed to indicate the existence of trophic nerves. 
Very probably the anterior cornua of the cord form the 
trophic centres for the trunk and extremities. Jarisch* 
found in fact changes in the anterior cornua in a number of 
skin affections. 

Joseph * has produced circumscribed alopecia experimen- 

tally in cats by the excision of the spinal ganglia with a bit 
of the anterior and posterior nerve-roots. 
In our case, the changes in the cord.in tabes and those 
experimentally produced so correspond that it is not neces- 
sary to assume a direct influencing of the tissue by the 
trophic changes in tabes. It is otherwise with the changes 
in the vessels themselves. We must here decide whether 
these be produced by the vasomotors themselves or by their 
own trophic nerves, which have the same central origin as 
the former. This question is, however, of little importance 
as regards our knowledge of the relation of the various 
nerve regions affected in tabes. 


Where do the Vessel Centres of the Optic Nerve Lie ? 
We know that the atrophy of the optic nerve in spinal 
diseases is most frequent in tabes, but is still found in the 


1Charcot, ‘*‘ Lecons sur les maladies du systéme nerveux,” 1877, vol. i., 


151. 
*Jarisch, Beitrag zur Path. d. Hautkrankheiten, Wiener Anzeiger, 1881,. 
-46 


. 44-46. 
8 Joseph, Virchow's Archiv, vol. cvii., part i. 
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acute form of myelitis, in spastic spinal paralysis, and after 
injuries of the cord. In progressive bulbar paralysis the 
atrophy of the optic nerve comes on at the same time with 
paralysis of the facial and abducens nerves. Michel’ says 
rightly: “ The higher the location of the injury of the cord, 
the sooner develop disturbances in the eye.” 

In order to answer the question, where may the vessel 
centre for the optic nerve lie? I have compared the cases of 
paralyses of the nerves whose nuclei are in the floor of the 
fossa rhomboidalis or its continuations where atrophy of the 
optic nerve existed, with the cases of other nerve paralyses 
without optic atrophy. If the lesion of a particular region 
of the fossa rhomboidalis be the cause of the atrophy of the 
optic nerve, then the nerve nuclei nearest this region will 
be most frequently affected. 

My results were, in general, that the paralyses of the 
ocular muscles whose nuclei lie in the posterior portion of the 
oculomotor nucleus are more frequent in connection with 
atrophy of the optic nerve than without it. 

Since the level of the facial-abducens nucleus represents 
the lower limit for the occurrence of atrophy of the optic 
nerve in diseases of the medulla, the experimental investi- 
gations as to the vessel centre of the optic nerve had no 
great region to cover. The rarity of the affection of the 
fifth nerve narrows considerably the field to be investi- 
gated. 


Experimental Investigations. 


My experiments, in which I cut different parts of the 
medulla oblongata, showed that : 

1. Nystagmus may develop; 

2. Mydriasis as well as myosis (with oval pupil) may 
appear ; 

3. Asaresult of injury to the medulla, hemorrhages are 
found in particular vascular regions of the cord (from dila- 
tation of the vessels), in the third experiment especially on 
the outer surface of the posterior columns, in the fourth 
experiment, which produced an effect complementary to 


1 Michel, /.c., p. 628. 
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that of the third, on the outer surface of the pia mater 
of the anterior and lateral tracts; 

4. After injury to the medulla changes in the retinal 
vessels may come on. ; 

I am far from regarding these investigations as a direct 
proof of my explanation of the symptom-complex of tabes; 
I believe, however, that they support it. I leave to other 
investigators the problem of the influence of the medulla on 
the vessels of the cord and retina. 
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ON THE NUMBERING OF PRISMATIC GLASSES 
USED IN OPHTHALMOLOGY. 


By Dr. EDM. LANDOLT. 


Translated by Dr. PAIGE. 


N the year 1887 Dr. E. Jackson’ proposed to the oculists 
at the International Medical Congress a more rational 
plan for numbering prisms used in ophthalmology. I sec- 
onded the proposition as a very correct and timely one, and 
had the honor of being chosen, with Drs. Jackson and Bur- 
nett, as a member of a committee whose duty it should be 
to submit such a plan at the next International Congress. 
I did this at Heidelberg in the year 1888.’ It was not, how- 
ever, extensively discussed, on account of lack of time. So 
I introduced it once more at the International Medical Con- 
gress at Berlin (1890). The exhaustive treatment and proper 
solution of this question, however, seem of so great import- 
ance that I would like to briefly discuss it in these ARCHIVES. 
Fifteen years ago we changed the numbering of spectacle 
glasses, then based upon their form, to a more rational 
system based upon their force.. 

Practice has proved this to be a step in the right direc- 
tion. It is but logical to give the prisms the benefit of the 
same advantage, and in place of designating them by their 
refractive angle to designate them according to their refrac- 
tive power. 


We use prisms to change the direction of rays of light so 
as to displace retinal images, or the apparent position of 


' Report of the Congress at Washington, 1887, p. 785. 
? Report of the Congress at Heidelberg, 1888, p. 437. 
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objects looked at. They carry numbers which have only 
an indirect relation to this function, and consequently do 
not inform us as to the service we require of them. Let us 
replace this numbering, which is of no practical use, by a 
sign which will tell us how many degrees a luminous ray 
in passing through a prism is deflected from its original 
direction. In a word, in place of designating the prism by 
its angle of refraction, let us designate it by the angle of 
deviation which it produces. We shall know then that a 
strabismus of 15° requires a prism of 15° to correct it; that, 
when a diplopia is corrected by a prism of 10°, it corre- 
sponds to a strabismus of 10°, and so on. 

It is true that the same prism deflects luminous rays a 
little differently, according to the angle under which they 
fall upon it. From this point of view two positions of the 
prism must be taken into consideration: the one in which the 
luminous ray is perpendicular to one of the surfaces of the 
prism, and the other in which it traverses the prism perpen- 
dicular to the bisecting plane of the refractive angle. In 
the latter case the prism produces its minimum of deviation, 
while in the former the deviation is somewhat greater. 

Thus, with an index of refraction of 1.53 and a refractive 
angle of 5°, the minimum of deviation is 2° 40’ 6”, and the 
deviation of a ray which strikes the prism at a right angle 
is 2° 40’ 40”; the difference is 34 seconds. 

For a prism of a refractive angle 21° 50’ aperture and of 
the same index of refraction, the difference will be 1°. The 
difference is very slight and may be neglected for most 
practical purposes. Nevertheless, for correctness’ sake, we 
may decide which of the two positions we should choose to 
determine the angle of deviation. This angle will be the 
number of the prism. 

Greater simplicity has been mentioned in favor of the first 
position. There is, indeed, deflection of light only at one 
of the surfaces of the prism; the position of the minimum 
of deviation is, however, that in which the prisms are gener- 
ally used and in which their secondary effects are least notice- 
able. It therefore seems more desirable to choose the angle 
of the minimum of deviation for the designation of prisms. 


~ 
f 


Numbering of Prismatic Glasses. 499: 


Since Dr. Jackson’s proposition two other plans have been: 
brought forward, both very ingenious, but to my mind much 
less practical. 

The first is that of Dr. W. S. Dennett.’ The author wishes. 
to take for the unit of prismatic refraction the hundredth 
part of the radian, giving it the name of “Centrad.” This. 
angle of deviation would be 34° 22’ for flint glass, with an 
index of refraction of 1.57. In this case the number of the 
prism would be nearly that of its refractive angle, and the 
prisms in our trial cases might, according to this author, 
serve just as they are, their numbers expressing directly 
“Centrads.” But the glass which we use in practice has. 
never 1.57 but at the utmost 1.54 for its index of refraction. 

On the other hand, all the promoters of reform in the 
numbering of spectacle glasses, as well as of prismatic 
glasses, have not failed to advance as one of their most 
powerful arguments, the uncertainty of the index of refrac-. 
tion of our glasses, so that, having the same shape and con- 
sequently the same number, the glasses differ notably in 
refractive power.’ The possibility of sometimes making use 
of the existing numbers of prisms is therefore rather a defect 
than an advantage. 

The other proposition comes from Mr. Prentice.’ This. 
author would take for his measure of the prism the tangent 
of the deviation which it produces for a radius of one metre.. 
According to him, the unit (the No. 1) would be a prism 
which, at this distance, produces an apparent displacement 
of 1cm. He calls it a “ prism-dioptry.” The No. 2 would. 
correspond to a prism which would produce a deflection of 
2 cm (two “ prism-dioptries”’), and so on. 

The advantage of this system, as well as that of Dennett 
would be its relation with the metre-angle. Thus, the half 
of the distance which separates the centres of rotation of 
the two eyes, the half of the dase line, is the tangent of the 
metre-angle, the ray being = 1 metre. Each centimetre of 


' William S. Dennett, M.D.: A New Method of Numbering Prisms.— 
Trans. Amer. Ophth. Soc., 1889. : 
® See Prentice, /.c., p. 69. 
Charles F, Prentice: A Metric System of Numbering and Measuring: 
Prisms.—ARCH. OF OPHTH., xix., No. I, 1890 
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this value corresponds to one “ prism-dioptry.” Take for ex- 
ample a base line = 6cm : half = 3 cm, the metre angle will 
‘be equal to 3 “ prism-dioptries ” of (No. 3) Prentice’s system. 

Such are the views of these authors and also of my col- 
leagues of the Washington Congress Committee, one of 
whom, Dr. Jackson, has been converted to Dennett’s plan, 
while Dr. Burnett’ gives the preference to that of Mr. Pren- 
‘tice. 

I must confess I cannot agree with either of them; al- 
‘though I acknowledge the value of the two systems. I find 
‘them inferior to the numbering by the simple angle of devi- 
ation. 

The advantage of the connection between the two systems 
and the metre-angle does not appear to me very great. No 
one is more favorable than I to the excellent principles of 
Professor Nagel, which every day renders us great assistance 
in practice, but the metre-angle was invented to measure 
the power rather than the angle of convergence, and it is 
better, if need be, to convert metre-angles into degrees, than 
to reduce angles which have an absolute value to metre- 
angles, these being variable in different individuals. We 
must also remember that disturbances of mobility are not 
confined to changes of convergence, and that strabismus 
does not occur in the horizontal plane only. The metre- 
angle clearly, therefore, is not suitable for the determination 
of deviations of the eyes in height. 

The two systems proposed have furthermore the great 
‘drawback of requiring a long explanation, and that because 
they are artificial, and are not based upon values in every- 
‘day use. We all have learned to calculate in degrees, but 
who among us is familiar with the “radian”? The tangent, 
called “ prism-dioptry,” also requires explanation, and can 
only be comprehended by its reduction to degrees, with 
which we are acquainted. 

In any case, it appears inadmissible to us to choose for 
the designation of prisms any other measure than that which 
serves to estimate the anomalies of mobility which they are 
called upon to measure and correct. Now, we appreciate 


1 Swan M. Burnett: Introductory Remarks.—Z. ¢. of Mr. Prentice. 
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and express the excursions of the eyes as well as their 
anomalies in angular degrees; the field of fixation, the angle 
of strabismus, are objectively measured by instruments which 
(like the perimeters, ophthalmometers, strabometers, etc.) are 
divided into degrees. The results of these measurements. 
must correspond with those of the subjective measurements. 
made with prismatic glasses. 

To what confusion would we expose ourselves, and how 
incomplete would be our reform, if we were to choose in 
each case a different unit of measurement. 

Whatever advantages the radian may possess for higher 
physiology and the tangent for certain special cases, for our 
purposes there is undoubtedly no more simple or practical 
designation of prisms than that in degrees of the minimum. 
of deviation. 
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SYSTEMATIC REPORT ON THE PROGRESS OF 
OPHTHALMOLOGY DURING THE FOURTH 
QUARTER OF THE YEAR 1889. 


By H. MAGNUS, Brestau ; C. HORSTMANN, anp 
P. SILEX, BERLIN, 


WITH THE CO-OPERATION OF 


‘S. M. BuRNETT, Washington; DANTONE, Rome; HIRSCHMANN, Charkow ; 
E. MARcKwort, Antwerp ; P. v. MITTELSTADT, Metz; L. WERNER, 
Dublin; C. H. A. WEsTHOFF, Amsterdam ; SCHIOTZ and 

OLE BULL, Christiania, etc. 


Sections I-V. Reviewed by Pror. H. MAGNUS. 


I.—GENERAL OPHTHALMOLOGICAL LITERATURE. 


@.—STATISTICAL PAPERS, 

400. Dusrovo. Report on the eye patients in the Govern- 
ment Hospital at Klodimit for 1888. Wyestnik Ophth., May 4, 
1889. Patients, 690; operations, gr. 

401. Kuein. Seventh annual report of Dr. Klein’s Ophthalmic 
Hospital at Neisse, Feb. 1, 1889, to Jan. 31, 1890. Neisse, 1890. 
New patients, 1,282 ; operations, 146. 

402, LAPERSONNE. Compte rendu annuel de la clinique 
-ophtalmogique de la faculté de médecine de Lille pour l’année 
1888-1889. Lille, 1889. 

403. MASSACHUSETTS CHARITABLE EYE AND EAR INFIRM- 
ARyY. Sixty-fourth annual report, for the year 1889. 

404. PaRINAUD. Compte rendu du service ophtalmologique 
de la Salpétriére. Soc. d’opht. de Paris, Oct. 20, 1889. 

LAPERSONNE (402) publishes a report on the ophthalmic clinic 
at Lille. Number of patients, 1,245; of operations, 141. He 
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treats granulations with sublimate (1 : 200), which he brushes upon 
the everted lids. Sometimes he also uses jequirity and the gal-_ 
vano-cautery. 

The number of patients treated at the MassacHuseTTs Eve 
AND Ear INFIRMARY (403) was 10,225. Dr. Shaw tabulates 147 
cataract extractions in a very careful manner. Of these there 
were 97 by Graefe’s method, 23 simple, 11 simple with excision 
of a circular piece of iris, 12 by suction, 3 linear, and 1 Le Brun. 
Among those according to Graefe, there were 3 failures, 5 had 
quantitative perception of light; of the simple, one saw motion of 
the hand ; all the rest had vision from 0.1 to 0.7, BURNETT. 

PARINAUD (404) discusses the eye-symptoms observed in pa- 
tients with nervous diseases at the Salpétriére. The numerous 
manifestations of hysteria in particular are described at length. 
Parinaud also saw nystagmus in hysteria. In the discussion, Meyer 
expresses himself rather skeptically in regard to Parinaud’s obser- 
vations. MARCKWORT. 


II.—GENERAL PATHOLOGY, DIAGNOSIS, AND THERAPEUTICS. 


a.—GENERAL PATHOLOGY, 


405. HrrscHBERG. On the formation of drops in the lens, 
Centralbl. f. prakt. Augenhk., 1889, p. 330. 

406. Trousseau. Lupus et tuberculose oculaires. Arch. 
'opht., vol. ix., No. 6, p. 514. 

HirscHBERG (405) remarks that the original form of lenticular 
opacity is the drop. In traumatic cataract also drops or globules 
can be shown to exist in the lens. 

TROUSSEAU (406) inoculated the anterior chamber and cornea 
of rabbits with lupous masses taken from the conjunctiva, nose, 
and cheek of a woman affected with lupus, and observed in the 
first case typical tuberculosis of the iris 12 days after absorption. 
In the second, also, tubercles developed, but only a few, which 
‘disappeared after three months without a trace (except slight ecta- 
sia of the cornea at the point in question), while the tubercles of 
the iris continued to flourish. Under the microscope the lupus 
showed ail the characteristics of genuine tuberculosis, besides Koch's 
bacilli, and also produced tuberculosis by inoculation, is there- 
fore identical with this disease. The cornea is a poorer soil for 
tuberculosis than the iris—an important fact from a clinical point 
of view. The author has treated two women with corneal tuber- 
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culosis for some time, while in other cases of tuberculosis of the 
iris he had to enucleate at an early date. The danger of general 
infection is much less in tuberculosis of the cornea than that of 
the iris, v. MITTELSTADT. 


6.—GENERAL DIAGNOSIS AND THERAPEUTICS, 
407. GALEZOwSKI. Traitement des migraines périorbitaires. 
et oculaires par l’application de Il’électricité Ree. 
@’opht., 1889, No. 10, p. 601. 


408. Niepen. The application of Rotter’s pastilles in ophthal- 
mology. Centralbl. f. prakt. Augenhk., 1889, p. 356. 

409. SirFrre. De l’énucléation dans la panophtalmie. TZhdse 
de Montpellier, 1889. 

410. THOMALLA. On coloring the diseased cornea with 
fluorescein, and the value of this method in making a diagnosis. 
and differential diagnosis. Centralbl. f. prakt. Augenhk., 1889, 
pp. 332 and 353. 

411. DE WECKER. L’abus de l’énucléation. Ana. d’ocul., 
vol. cii., p. 192. : 

GALEzowskI (407) recommends static electricity in neuralgia 
and rheumatic affections, especially in periorbital headache. 

NiEDEN (408) recommends Rotter’s pastilles, which consist of 
zinc. sulfo-carbol., zinc. chlorat., 2., 0.6 ; acid. boric., 0.4 ; acid.. 
salicyl., o.1 ; acid. citr., 0.1 ; thymol., 0.1. These remedies are 
made up into pastilles, one to be dissolved in 250 grms. of water. 
The antiseptic value of such a solution is superior to that of a 1% 
solution of sublimate. 

DE WECKER (411) is in favor of greatly restricting the indica- 
tions for enucleation. He has preserved many eyes which. 
ordinarily would have been enucleated by repeated sclerotomies. 
and punctures in the equatorial region. In this manner he treats. 
painful eyes, glaucoma, and even hemorrhagic glaucoma. Staphy- 
lomatous eyes, in which the ciliary region is also distended, 
are treated with repeated punctures ; enucleation, in such cases, 
he considers forbidden. MARCKWORT. 


III.—INSTRUMENTS AND REMEDIES. 
@.— INSTRUMENTS, 


412. Dentz. Jets over het gebruik van creoline in de 
oogheelkunde. Nederlandsch Tijdschrift voor Geneeskunde, vol. i., 


p. 31. 
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413. WICHERKIEWICZ. Sur la valeur des mydriatiques et des 
myotiques pour l’amélioration de la vue dans les opacités fixes du 
systéme dioptrique de l’ceil. Arch. d’opht., vol. ix., 6, p. 520. 

DentTz (412) recommends a } ¢ solution of creoline in scrofu- 
lous ophthalmia, in blennorrhoic conjunctivitis, and trachoma. 
Excellent results were obtained in inflammations of the lachrymal 
sac by injecting a few drops of a 1 % solution, after previous 
dilatation of the strictures with probes. The only objection is 
the great pain. WESTHOFF. 

WICHERKIEWICZ (413) is opposed to the use of mydriatics in 
the cases in question, but recommends myotics in peripheral 
opacitics projecting into the pupils, particularly pilocarpine in 
$4 to 1 solutions. v. MITTELSTADT. 


IV.—ANATOMY. 
@.—NERVES AND CENTRAL ORGAN. 


414. Baraspascuow. Contribution to the knowledge of the 
structure of the retina. Jnaug. Diss., Charkow, 1889. 


The results of BARABASCHOW’s (414) investigations may be 
summed up as follows: The first layer of the retina, beginning 
at the inner surface—the margo limitans of Schwalbe—must be 
designated as the “ zone of the inner limiting layers,” and is not 
a true layer. The zone of “ nerve fibres ” consists of fibres which 
in mammals possess an axis-cylinder and a thin, even sheath. 
One part of the fibres of this layer is composed of the inner, 
ramifying offsets of the ganglion opticum ; the other is formed of © 
delicate nerve fibres which come from the outer layers of the 
retina, pass between the cells of the third vertically into the 
second layer, where, taking a sudden turn, they are lost among 
the other fibres. The fourth inner reticulated layer consists of 
two kinds of fibres: some, belonging to the substratum, possess 
numerous offsets and form a reticulum, which, in birds, is 
particularly well developed. The second kind of fibzes, delicate, 
varicose, passes through the meshes of the reticulum, and forms, 
by division and anastomosis, a network of nerve fibres, which re- 
ceives its fibres partly from the outer offsets of the cells of the 
third layer, partly from the inner offsets of the cells of the fifth 
layer. The author did not observe any independent cell-elements 
in this layer. 
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The sixth “ outer reticulated layer " consists: (1) Of the sup- 
porting-tissue ; (2) nerve fibres, and (3) nerve cells. The sup- 
porting-tissue is composed of stellate cells, Krause’s membrana 
fenestrata, which are connected with Miiller’s fibres. (The wavy 
offsets of these stellate cells make the impression of thick 
trabecule, and cause the dark lines which Dogiel considered cross- 
sections of the lateral offsets of his “ winged cells.” The nerve 
fibres are ramifications of the peripheral offsets of the bipolar 
and multipolar cells of the inner nuclear layer (outer zone of the 
nerve cells of the author). The cells of this layer have a large 
bright nucleus, and lie in the meshes of the membrana fenestrata. 
The author calls them “end cells,” and considers them the end- 
ings of the fibres of the optic nerve. In the outer part of the 
body of these cells he found groups of large granules, the “‘ gran- 
ular nodules” of Dogiel. The broadened basal parts of the 
visual cells are in close apposition to this part of the protoplasm 
of the end cells. This protoplasm subdivides into many offsets. 
Safranine, carmine, and picrocarmine intensely stain the nuclei of 
the end cells, when the retina has been treated with osmic acid, 
but not the protoplasm. Osmic acid imparts a grayish-yellow 
color to the protoplasm, and leaves the nucleus bright. All this 
encourages the author in his belief that these formations are the 
terminations of the fibres of the optic nerve, in which the vibra- 
tions of light are transmuted into irritation of the nerve. 

Miiller’s fibres send out lateral offsets even in the fibre layer. 
In the inner reticulated layer they form the supporting-tissue, the 


. main trunks retaining their radiate direction. In the layer of the 


nuclei of the visual cells the flat offsets of the supporting fibres 
form nests. The nests of the outermost layer contain mainly the 
nuclei of the cones ; the nests of the layers contain the nuclei of 
the rods. The nests of the nuclei of the cones lie in one plane 
{lamina fenestrata of the author), and have thickened edges, from 
which delicate sheaths with facets along their length pass over 
the inner parts of the visual cells. After prolonged maceration 
the sheaths break up into fibres (fibre-basket of M. Schulze). If 
the maceration is prolonged still further the nests also split up 
into fibres and take on the appearance of brushes. This result is 
therefore an artificial one. The author believes with Ranvier that 
the different cells exercise different functions. The hypotheses 
of the author are not adapted for review. 
HIRSCHMANN. 
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V.—PHYSIOLOGY. 


@.—RETINA, 

415. Byerrum. Om en tilfécelse til den sadranlige synsfelt 
uanderségelse samt om synsfeltet ned glaukom. JVord. ophth. 
Tidsskrift, vol. ii., No. 3, 1889. 

416. Exner. The retinal image in the eyes of insects. 
Sitzungsberichte d. Kaiserl. Akad, ad. Wissensch., 1889, vol. xcviii., 
Nos. 1-4. 

ByeRRuM (415) has tested the visual field with small squares of 
ivory varying from 20 to 1 mm, and finds them very useful in de- 
tecting small scotomas and contractions which otherwise would 
have escaped notice. In glaucoma he finds that the contraction 
goes to the blind spot. ScHI6TZz. 

Exner (416) shows that insects do not see through numerous 
inverted, but through one upright image. Exner was able to 
observe this upright image directly. 


b.— ACCOMMODATION. 


417. GALLENGA,. Della misura del tempo nella determinazione 
dell’ accommodamento relativo. Ateneo med. Parmense, vol. iii., 2. 
GALLENGA (417) has found in his measurements of the relative 
accommodation that its movement from the relative far- to the 
relative near-point is more rapid than in the opposite direction, 
the time varying between 7}, and +$> of a minute. 
DANTONE. 


Sections VI-XI. Reviewed by Pror. HORSTMANN. 
VI.—ANOMALIES OF REFRACTION AND ACCOMMODATION. 


418. Corter, C.O. Correcting the whole error of refraction 
and the necessity for the use of mydriatics. Amer. Four. Ophth., 
1889, No. 7, p. 204. 

419. Coccin. Notes on some vagaries of accommodation. 
Amer. Ophth. Soc., 1889. 

420. Hout. The efficiency of hydrobromate of homatropine 
in controlling the accommodation for the purpose of fitting glasses. 
Amer, Ophth. Soc., 1889. 

421. Hort. Effect on the accommodation of a patient’s eye 
by looking into a mirror set obliquely in the room during ophthal- 
moscopic examination. did. 
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422. Jackson, E. Ametropia as determined under complete 
mydriasis. did. 

423. KircHNner, M. Investigations on the development of 
myopia. Zeitschr. f. Hygieine, 1889, vol. vii. 

424. Scumipt-Rimpter, H. The question of school-myopia. 
v. Graefe’s Arch. f. Ophth., vol. xxxv., 4, Pp. 249. 

425. SCIMENI. Sull’astigmatismo corneale in sequito ad estra- 
zione di cateratta. Amn. di ottalm., vol. xviii., 4-5, Pp. 299. 

426. Sym, W. G. Diphtheritic paralysis of accommodation. 
Edinburgh Med. F our., Nov., 1889. 

427. THEOBALD, S. The employment of oleate of veratria to- 


to facilitate the determination of errors of refraction. Amer. 
Ophth. Soc., 1889. 


In cases in which the total amount of hypermetropia is to be 
determined, Hott (420) does not consider homatropine as effec- 
tive as atropine, as it does not completely paralyze the accom- 
modation. 

In determining refraction with the ophthalmoscope Hott (421) 
advises to let the patient look into a mirror placed to one side, as 
the eye is thus adjusted for a greater distance and accommodates 
less, while the pupil becomes wider. 

Jackson (422) examined one thousand eyes before and after 
complete paralysis of accommodation with atropine, and found 
that in almost every case there had been a change in the refrac- 
tion towards hypermetropia. 

KIRCHNER (423) examined the eyes of the Friedrich and Leib- 
niz high-schools at Berlin, and comes to the following conclusions = 
Heredity plays an important part in the development of myopia.. 
The preparation for the pursuit in life to be followed has an 
important bearing on its development, frequent and continuous 
accommodation and convergence being necessary. Improperly 
arranged seats, poor light, and books and materials which by their 
color and shape make too great a demand upon the eyes, are also 
important factors. He advises to see to it that the school-rooms. 
are well lighted, even the darkest part receiving an illumination 
not less than that of ten metre-candles. Proper seats must be 
provided, and all children should be examined on entering school 
and at stated intervals. Work at home must be reduced to the 
lowest limit. 

ScuMIDT-RIMPLER (424) examined the eyes of 1,710 scholars. 
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at different high-schools, and three and one-half years later 702 
of them a second time. He found that the percentage of myopia 
increased in the higher classes, In the development of the higher 
degrees heredity played a part. The pigmentary changes close 
to the papilla or outside a closed conus increased with the degree 
of myopia. The number and size of the crescents also increased 
with the degree of myopia, although even in high degrees there 
were no crescents in 20 per cent. Of the 702 scholars, 25.3 per 
cent. showed an increase of refraction. 

Among ninety-five patients operated on for cataract, SCIMENI 
(425) found astigmatism in thirty-nine up to 3 D with thé oph- 
thalmometer, while in fifty-six it varied between 3 and 18 D. 
The author proves mathematically that mere diminution of curva- 
ture of the meridian perpendicular to the section cannot cause 
the higher degrees of astigmatism by displacing the edge of the 
wound, and that increased curvature of the opposite meridian 
must therefore also take place. This change in both meridians 
was proven by twenty-six measurements, made before and after 
the operations. In some cases, in which there had been astigma- 
tism of 1 D or less before the operation, the author found it in- 
‘creased afterwards from 3 to 10 D. He seeks the cause of the 
increase of curvature of the horizontal meridian in the pressure 
of the recti muscles upon the globe, partly relaxed by the tempo- 
rary absence of the anterior chamber and the removal of the lens. 
This astigmatism, however, diminishes in course of time, as he 
also found by direct measurement. DANTONE. 

Sym (426) reports on seven cases of diphtheritic paralysis of 
accommodation. He thinks that it is due to poisoning of the 
nerve centre, like in paralysis due to sausage- and fish-poisoning. 

WERNER, 

In determining refraction, especially of astigmatic patients, 
THEOBALD (427) uses oleum veratrini, a 1-per-cent. solution of 
which he lets them rub in at the temple for three or four days. 
In regular astigmatism he corrects only the manifest ametropia, 
but in astigmatism against the rule he makes full correction. 


VII.—LIDS. 


428. Bercer. Deux nouvelles opérations de blepharoplastie 
par la méthode italienne modifiée. Rec. d’opht., 1889, No. 11, p. 
650. 


429. GALLENGA. Fibroma sclerosante della palpebra superi- 
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ore sinistra con infiltrazione calcareae placche osteomatose. Ann. 
di ottalm., vol. xviii., 4-5, P. 372- 

430. Hutcuinson, J. Syphilitic disease of the eyelids. 
Ophth. Hosp. Rep., vol. xii., 2. 

431. MaximowitTscu, M. J. Simplified operation of ectro- 
pium of the lower lid. Wyestnik Ophth., 1889, No. 6, p. 510. 

432. TAMAMSCHEW, J. New investigations on the pathology 
and therapeutics of diseases of the lids in trichiasis and distichi- 
asis. Wojenno Med. F our., 1889, No. 9. 

433. WAN Duyse. Elephantiasis de la paupiére supérieure. 
Ann, @ocul., cii., p. 157. 

434- DE VINCENTIIS. Trapanazione del margineciliare. Ann. 
di ottalm., vol, xviii., 4-5, Pp. 379. 

BERGER (428)successfully transplanted a pedunculated flap from 
the upper arm in two cases. In the first the eye was closed at the 
beginning of the operation by tarsoraphy and not opened until 
eleven and a half months later. In the other case only the outer two 
thirds were closed, the other eye being blind. MARCKWORT, 

GALLENGA (429) describes a tumor of the upper lid which he 
removed at the Turin clinic. It was-3 cm long and wide, and its 
thickness varied between 0.8 and 1.4 cm. It proved to. consist 
mainly of connective-tissue fibres, with some deposits of lime, and 
small bony plates at the posterior wall. DAaNTONE. 

The syphilitic affections of the eyelids occur, according to. 
Hutcuinson (430), primarily in the form of the lid-chancre. It 
generally appears as the genuine ulcus durum, and the accompa- 
nying bubo usually causes no pain. Later tertiary and secondary 
affections are most frequently found in persons who have suffered 
with severe syphilis, eruptions of the skin, and ulcerations of the 
gums. The upper lid is generally the one affected, though both 
may be attacked. The gummous ulcers show great powers of 
resistance against antisyphilitic remedies, and have a strong ten- 
dency to relapses. 

In ectropium luxurians MaximowiTscH (431) recommends. 
Peunow’s method of operation—excising the projecting fold of 
conjunctiva and uniting the edges of the wound with sutures, 

HIRSCHMANN. 

TAMAMSCHEW (432) splits the lid as in the first step of Jaesche- 
Arlt’s operation, and then cauterizes the wound with the nitrate- 
of-silver stick. He praises his results. HIRsCHMANN. 
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van Duyse (433) describes at length a case of unilateral con- 
genital elephantiasis of the upper lid. MARCKWORT. 

In operating for entropium DE VINCENTIUIS (434) splits the edge 
of the lid down to the tarsus, and then, without excising any skin, 
passes those loops of horse-hair from the conjunctiva through the 
edge of the tarsus and the skin of the lid, and then through the 
ciliary margin. By tying the loops the movable cilary margin is sup- 
ported from above and the desired change in the direction of the 
lashes obtained. The horse-hairs are tied over a thin perforated 
plate of aluminium to prevent them from cutting through the thin 
skin of the margin. The gaping incision is left to cicatrization. 
The author considers the method especially adapted for those 
cases in which previous excisions of skin have been made without 
success, and the outer surface of the lid has therefore been 
shortened. DANTONE, 


VIII.—LACHRYMAL APPARATUS. 


435. Girrorp, H. Extirpation of the lachrymal gland caus- 
ing atrophy of the optic nerve into the orbit. Amer. four. Ophth., 
1889, No. 9, p. 268. 

436. Aluminium lachrymal probes and _ styles. 
St. Louis Med. and Surg. F our., 1889, No. 5. 


IX.—MUSCLES AND NERVES. 


437. Brearp,C. H. Advancement with but a single suture. 
Amer. F our. Ophth., vol. Vi, 3-4, 74s 

438. Hansen-Grut. The pathogeny of divergent and con- 
vergent strabismus, Zrans. Ophth. Soc., 1888-89, vol. ix. 

439. Leszynsky, M. Bilateral blepharospasm with divergent 
strabismus, cured after division of the external rectus muscle. 
Subsequent restoration of stereoscopic vision. WV. Y. Med. Four., 
1889, No. 20, p. 546. 

440. Martow. The position of rest as a cause of strabismus. 
Ophth. Rev., vol. viii., p. 353. 

441. Parinaup. Paralysie et contracture de la convergence, 
Soc. d’opht. de Paris, Dec. 3, 1889. 

442. Pomeroy, O.D. Cases illustrating the influence of con- 
vex glasses in correcting the convergent squint of young children, 
mostly without tenotomy. WV. Y. Med. Four., 1889, No. 16. 
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443. Victano. Ruptures traumatiques des muscles de l’cil. 
Arch, d’opht., 1889, No. 6, p. 508. 

444. VISSERING. On relapsing paralysis of the oculomotor 
nerve. Miinchener med. Wochenschr., 1889, No. 41. 


BEARD (437) performs advancement by first incising the con- 
junctiva horizontally and laying the muscle bare. A thread with 
two needles is then prepared, one needle being passed through 
the muscle near the upper edge from above downward ; the other 
in the same manner at the lower edge from below upward, after 
which the muscle is detached from the sclera. Next the needles 
are passed through the sclera near the corneal margin, after which 
one of them is passed through the loop from behind. By then 
drawing the muscle forward and tying the threads, the effect of 
the operation can be regulated with accuracy. 

According to Hansen-Grut (438) the position of rest of the 
eyes is one of divergence, as when one eye is excluded from the 
visual act it generally deviates outward, as the orbital axes diverge, 
and as there is divergence in deep sleep and in narcosis. In 
ametropia there is a tendency to latent strabismus ; in. hyperme- 
tropia to convergent ; in myopia to divergent strabismus. Con- 
vergent strabismus is the result of an innervation which produces 
a greater shortening of the recti than is desirable. If this abnor- 
mal innervation ceases, either permanently or temporarily, the 
strabismus disappears. There is no structural change in the 
muscles. Divergent strabismus is the result of diminished inner- 
vation of convergence, permitting one eye to assume its anatomical 
position of rest. Convergent strabismus in emmetropia is probably 
due to a change in refraction, there having been hypermetropia at 
the time of its development. No shortening of the muscles has 
ever been demonstrated as the cause. WERNER. 

Mar ow (440) tested the position of rest in 20 cases of E., 71 
of M., and 110 of H. In opposition to Stilling, he found a con- 
vergent position of rest about equally divided among the different 
refractive states. In myopes he found divergence in only 19 ¢ in 
the position of rest, but in 40 % a vertical deviation. 

PaRINAUD (441) again discusses (v. Arch. de Neurol., March, 
1883) the paralysis and contraction of convergence. He dis- 
tinguishes two kinds of paralysis of convergence : the combined 
and essential. The former is characterized by the fact that the 
paralysis of convergence is associated with paralysis of the upward 
and downward movement, while the lateral movements are not 
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affected. In essential paralysis of convergence, on the contrary, 
only those muscles have ceased to act which play a part in fixing 
a near object : the muscles controlling convergence, accommoda- 
tion, and contraction of the pupil. Parinaud describes another 
case of paralysis of convergence and accommodation, and two 
more of contraction of convergence and accommodation. 
MaKCKwort. 

Victano (443) reports three new cases of rupture of the ocular 
muscles, the muscles affected being the levator palp. and the 
superior rectus. 

VisSERING’s (444) patient was a boy aged fourteen, who had 
suffered with right-sided periodic headache since he was nine 
years old. The upper lid was always paralyzed. When the 
attack came there was nausea and increased salivation. Close 
observation of such an attack proved the affection to be an almost 
complete paralysis of the right oculomotor nerve. The fundus 
was normal, but the sensibility was diminished in the region 
innervated by the first and second branches of the fifth nerve, 
and there was marked salivation. At all other times every thing 
was normal, The patient gradually improved. Vissering seeks 
the cause of the affection in a sort of auto-intoxication, and com- 
pares it with megrim and epilepsy. Antipyrine was given with 
good results. 


X.—ORBIT AND NEIGHBORING CAVITIES. 


445. Att, A. A fatal case of phlegmone of the orbit. Am. 
Four. Ophth., 1889, No. 10, p. 307. 

446. Att, A. Two cases of orbital sarcoma in children. 

447. Butt, C.S. Contribution to the subject of tumors of 
the orbit and neighboring cavities. MV. Y. Med. Rec., Aug. 
24, 1889. 

448. Emrys-Jones. Cavernous angioma of the orbit. Zyvans. 
Ophth. Soc., 1888-89, vol. ix., p. 59. 

449. Knapp, H. The treatment of caries and necrosis of the 
orbit. Amer. Ophth. Soc., 1889. 

450. Lanc, W. Traumatic enophthalmos with retention of 
perfect acuteness of vision. TZrans. Ophth. Soc., 1888-89, vol. 
ix., p. 41. 

451. Rockiirre, W. Deep suppurating hydatid of orbit. 
Trans. Ophth. Soc., 1888-89, vol. ix., p. 55. 
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452. SapigscHKo, K. M. Contribution to the question of the 
diseases of the frontal sinus. Wyestnik Ophth., 1889, No. 6, 
p. 481. 

453. SHARP. Case of hydatid of the orbit. Brit. Med. Four., 
1889, No. 1,517.. 

454. SiLcock, Quarry. Case of hyperostosis of the frontal 
bone and walls of the orbit, in which the morbid growth ceased 
to extend after removal of a portion of the diseased bone. Zyrans. 
Ophth. Soc., 1888-89, vol. ix., p. 46. 

Aut (446) operated on two children for sarcoma of the orbit. 
One died of erysipelas, in the other a relapse occurred. 

In the case of Emrys-Jones (448) a tumor which did not pul- 
sate filled the space between the external rectus and the globe. 
The course of the muscle over the tumor could be recognized. 
When the latter was removed there was only a slight hemorrhage, 
though it proved to be an angioma. WERNER. 

In treating caries and necrosis of the orbit Knapp (449) exam- 
ines into the condition of the neighboring cavities. He opens 
and drains abscesses, scrapes rough parts of bone, and removes 
necrosed portions, as soon as they begin to yield. When the 
closure of the lids becomes imperfect he does not long postpone 
the operation, in order to prevent ulceration of the cornea. 

A month after a boy, et. thirteen, had received a blow upon the 
region of the eyebrows, which divided the lid and caused bleed- 
ing from the nose, Lanc (450) observed a sinking back of the 
eye into the orbit, as though the patient were wearing an artificial 
eye. The movements of the globe were limited, the skin insensi- 
ble, and smell impaired on the same side. V = $. 

WERNER. 

Rock.iFFe’s (451) patient, a man, zt. thirty-three, had suffered 
for six years with repeated inflammatory attacks, in consequence 
of which sight had been lost and proptosis had developed. Dur- 
ing the operation a pus cavity was found at the apex of the orbit, 
which contained a hydatid cyst, but no hooks or no scolex were 
found. WERNER. 

SAPIESCHKO (452), from his own observations and those of 
others, comes to the following conclusions in regard to the dis- 
eases of the frontal sinus : (1) dislocation of the eyeball down- 
ward and outward in young persons, or downward and slightly 
outward in adults; complete mobility of the eye may indicate 
dilatation of the frontal sinus of the corresponding side. Peri- 
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odic plentiful mucous discharge from one nostril may be consid- 
ered a confirmation of this diagnosis ; (2) headache, especially in 
the anterior part of the head and at the base of the nose, dizzi- 
ness, and a sad frame of mind also add to the probability of the 
existence of such an affection ; (3) existence of a fistula near the 
inner lower orbital margin, with muco-purulent contents, with the 
presence of the above-mentioned symptoms, indicate empyema of 
the frontal sinus ; (4) pulsating discharge of the muco-purulent 
secretion of the fistula confirms the diagnosis and shows that it 
leads to a vascular cavity ; (5) to cure the affection it is neces- 
sary to trephine the anterior wall of the frontal sinus and establish 
free communication between it and the nasal cavity, which must 


be kept permanently open by drainage. HiIrRSCHMANN, 
S1Lcock’s (454) case was one of hyperostosis of the frontal bone,. 
which was removed from the frontal sinus. WERNER. 


XI.—CONJUNCTIVA, CORNEA, SCLERA, ANTERIOR CHAMBER. 


455. Apamick. Contribution to the knowledge of trachoma. 
Wyestnik Ophth., 1889, No. 6, p. 505. 

456. Att, A. On pterygium. Amer. Four. Ophth., 188g9,. 
3-4) P- 77- 

457. Dupont. Sur naphthol dans le traitement de quelques. 
affections oculaires. Zhése de Paris, 1889. 

458. GomBERT. Recherches expérimentales sur les microbes. 
des conjonctives 4 l’état normal. TZhése de Montpellier, 1889. 

459. GrirriTH, Hitt. Case of primary lupus of the ocular 
conjunctiva. Med. Chronicle, Nov., 1889. 

460. GRUENING, E. The use of the curette in trachomatous. 
pannus. Amer. Ophth. Soc., 1889. 

461. Guaita. Dosi piu convenienti e processo perferibile per 
l’applicazione del sublimato corrosivo e sua efficacia contro le 
varie forme di oftalmia granulosa, Amn. di ottalm., vol. xviii.,. 
4-5; P. 356. 

462. Gunn, M. On a case of subconjunctival cysticercus. 
Brit. Med. F our., 1889, No. 1,486, p. 1405. 

463. Howe, L. Purulent conjunctivitis of infants and blind- 
ness in New York State. Jnternat. Four. Surg., vol. ii., No. 3,. 
54. 

464. Kwnus, T. Clinical and anatomical facts on vernal 
catarrh of the conjunctiva. Jnaug. Diss. Zurich, 1889. 
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465. Ma.cat. Observations cliniques sur les 
conjonctivales. ec. 1889, No. 10, p. 577. 

466. Norrig, G. “Et tilfalde af primar tuberculosis con- 
junctiva. Hospitalstidende, 1889, No. 18. 

467. Prince, A. E. Expression in the treatment of trachoma. 
NV. Med. Four., vol. 1., 5, p. 138. 

468. Purecu. Traitement preventif de l’ophtalmie purulente 
des nouveau-nés. Montpellier méd., 1889. p. 272. 

469. Rampotpi. Storia di un doppio trapianto di con- 
junctiva e di cute, felicemente seguito per protesi oculare. Ann. 
di ottalm., vol. xviii., 5-6, p. 368. 

470. Rep, THomas. On the pathology of trachoma and the 
relation of this condition to the other forms of conjunctival inflam- 
mation. Ophth. Soc. Unit. Kingd., Oct. 17, 1889. 


471. Werner, L. A case of subconjunctival cysticercus ; 
microscopic examination of the enveloping capsule. TZvrans. 
Ophth. Soc., 1888-1889, vol. ix., p. 74. 

472. Wit.iams. Defects in conjunctiva supplied from mucous 
membrane of mouth. St. Louis Med. and Surg. Four., vol. lwi., 
No. 9, p. 160. 


473. Wotre, J. R. On the transplantation of rabbit con- 
junctiva tothe human eye. Lancet, Dec., 1889, p. 1219. 
Apamicx (455) again asserts that the white raised dots on the 
conjunctiva of the tarsus of the upper lids secure the diagnosis of 
trachoma, while their absence speaks against the existence of true 
trachoma. HIRSCHMANN, 
In granular conjunctivitis, Dupont (457) washes the inner sur- 
face of the lids with a solution of 0.2 : 1,000, and uses a naphthol 
salve (0.1: 10 vaseline) for massage of the granulations. When 
nitrate of silver is used in blennorrhcea neonatorum, he neverthe- 
less uses a solution of naphthol for washing the lids. He prefers 
naphthol @ to Marckwort. 
GomBerT (458) finds that under normal conditions only a few 
microbes are found upon the healthy conjunctiva, as they are 
washed away by the tears as soon as they enter. The gonococ- 
cus and trachoma coccus make an exception, as they proliferate 
when they have once come in contact with the conjunctiva. 
MARCKWORT. 
In eleven cases of trachomatous pannus, GRUENING (460) 
scraped off the pannus with a curette after the application of a 
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strong solution of cocaine. In three cases the operation had to 
be repeated ; otherwise the result was good. 

Guaita (461) again recommends the treatment of trachoma 
with sublimate, according to the following method : Daily brushing 
with a solution, 1: 400, applied with a gauze brush under 
pressure, so that the remedy can penetrate into the fissures 
between the papillary excrescences. In milder cases the instilla-. 
tion twice a day of a solution, 1 : 1,000, is sufficient ; in all cases 
the eyes should be washed several times a day with a solution, 
I 5,000. DANTONE. 

Based upon his observations of 64 cases of spring catarrh, 54 
men and 10 women, Knus (464) concludes that the most char- 
acteristic symptom of the disease is its regular yearly recurrence 
in spring and its disappearance in the cold months. The micro- 
scope revealed an enormous proliferation of epithelial cells. No- 
micro-organisms could be found as the cause. He considers the 
affection a hyperplastic conjunctivitis. 

MatcartT (465) believes that trachoma is transmitted in most 
cases by direct contact of the pus with the conjunctiva, though 
there are cases in which no infection has taken place. He thinks. 
that the granulations are but one of the thousand forms in which 
scrofula manifests itself. Bad hygienic conditions, as is well 
known, play an important part in the development of trachoma. 

MARCKWORT. 

In Norrte’s (466) case no tubercle bacilli were found in the 
pus or in the scraped-out tissue ; but inoculations of the anterior 
chamber of a rabbit gave positive results. ScHi6Tz. 

In a young woman who suffered with atrophy of the globe, and 
could not wear an artificial eye on account of the shrinkage of the 
conjunctiva, RAMPOLD! (469) transplanted a piece of rabbit con- 
junctiva, 15 mm, to the lower lid, and a piece of ordinary, skin 14. 
mm \ong, to the upper lid, taken from the upper arm of a young 
man. The result was very satisfactory. DANTONE. 

Rerp (470) considers the appearance of groups of lymph cells 
in the subepithelial layer the principal symptom of trachoma. 
Secondarily, changes takes place in the epithelial layer, which 
gradually lead to the development of irregular papillary excres- 
cences. Mucous follicles also form between the lymph follicles 
or in the centre of one of the latter. If they do not soften or are 
not absorbed, they may change to dense connective tissue, which 
forms the gray, cartilaginous granulations which are characteristic: 
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of the advanced stage of trachoma. Pathologico-anatomically 
follicular conjunctivitis is identical with trachoma, but it differs 
chemically, as it has not the tendency to form the firm cartilagi- 
nous nodules. The essential feature of purulent and catarrhal 
conjunctivitis consists in congestion of the blood, which leads to 
the accumulation of lymph and the formation of lymph-follicles, 
while trachoma and follicular conjunctivitis are an affection of the 
lymph-follicles. 

In a boy seven years old, WERNER (471) found near the corneal 
margin a yellowish tumor, completely movable, under the con 
junctiva, It was excised and proved to be a cysticercus. 

WERNER. 

474. Baker, A. R. Some remarks on transplantation of the 
‘cornea and allied subjects. Amer. Four. Ophth., No. 1, p. t. 

475. CASTALDI. Ulcus serpens ed hypopyon-keratitis. Napoli, 
1889. 

476. GRADENIGO. Del trapianto della cornea del pollo sull’ 
occhio umano, Soll. d’ocul., vol. xi., 17-18, p. 121. 

477. HanseLt. On corneal abscess. Amer. Ophth. Soc., 
1889. 

478. Lawrorp, J. R. Remarks on keratitis punctata, or de- 
‘scemetitis. Ophth. Hosp. Rep., vol. xii., 4, p. 298. 

479. LyuBtnsklI, A. Keratitis dendritica exulcerans mycotica. 

Wryestnik Ophth., 1889, No. 4, p. 345- 

480. MILLINGEN, E. van. L/’ozéne et les ulcéres infectieux 
de la cornée. Arch d’opht., vol. ix., No. 6, p. 526. 

481. Price, J. A. P. Congenital tumor of the left cornea. 
Trans. Ophth. Soc., 1888-89, vol. ix., p. 168. 

482. Wrtiiams. Removal of dermoid tumor from the cornea. 
St. Louis Med. and Surg. F our., vol. Wii. No. 5, p. 305. 

BAKER (474) inserted a piece of glass, the shape of a collar- 
button, in place of an excised portion of leucomatous cornea. It 
healed in and was borne well for a while. After a few months 
the eye began to shrink, and one and one half years later the 
patient was totally blind. 

CasTALp1 (475) discusses at length the microbic nature of cor- 
neal ulcers, and strictly separates the serpent from the infectious 
ulcer, in respect to the cocci causing them, as well as to the ap- 
pearance of the infiltrated tissue, and as to the prognosis. Infec- 
tion of the cornea with staphylococcus aureus he considers a very 
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severe disease; it does not cease with the perforation of the 
cornea, but goes on until the eye is destroyed. DANTONE. 

GRADENIGO (476) succeeded in transplanting the cornea of a 
cock upon a human eye with total leucoma. The leucoma was 
made vascular a few weeks before the operation by detaching the 
conjunctiva from the sclera and drawing it over the cornea, 
where it was held with sutures. The transplantation was per- 
formed by removing the central part of the leucoma and inserting 
the whole cornea of the cock with the adjacent fibres of the sclera 
in its place, keeping it in place with four sutures and covering the 
insertion with the once more detached conjunctiva. Healing 
progressed favorably ; the patient could distinguish large objects 
through the black pupil. On the twelfth day blood-vessels ap- 
peared on the new corneal margin, and on the twentieth exfolia- 
tion of epithelium began. Nothing is said in regard to the final 
result. DANTONE, 

HAnsELL (477) does not use cocaine in corneal abscess and 
other inflammatory affections of the cornea, on account of its de- 
struction of the epithelium. He instils eserine and atropine 
alternately, and operates only when it is necessary to evacuate pus. 

According to Lawrorp (478), the deposits on Descemet’s 
membrane in descemetitis come from the uveal tract. 

LjuBinsK1 (479) observed, in 1884, in the right eye of Admiral 
Sch., and in 1887 in the left eye, a form of keratitis which closely 
resembles what has been described by Emmert as keratitis den- 
dritica mycotica. In the right eye there was a superficial rami- 
fied opacity, projecting above the surface, which disappeared 
without a trace after a month, after passing into superficial ulcer- 
ation. In the left eye the opacity lay deeper, returned after some 
improvement, led to extensive ulceration, was complicated with 
iritis, leaving synechiz, and lasted four months. A circumscribed 
corneal opacity remained. In both eyes there were granulations 
upon the conjunctiva while the disease lasted, but disappeared 
upon its cure. There was no tuberculosis or other infectious 
disease. The infection must therefore have been an external 
accidental one. HIRSCHMANN, 

MILLINGEN (480) calls attention to the pertinacity of ulcerous 
corneal affections complicated with ozzena, and thinks that it pro- 
duces special forms of conjunctivitis and keratitis. He cites thirty- 
three cases of ocular affections complicated with ozena, among 
them many diseases of the ear passages. v. MITTELSTADT. 
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483. Korjenewski. A case of bite of the sclera. Medicins- 
hoje Obosrenije, 1889, No. 9. 

484. MITCHELL,J. Eserine in episcleritis. Am. Four. Ophth. 

485. Rocxuirre, W. C. Case of sarcoma of the eyeball. 
Trans. Ophth. Soc., 1888-89, vol. ix., p. 99. 

486. DE VINCENTIIS. Degenérazione jalina in uno stafiloma 
sclerale anteriore con glaucoma secondario. An. di ottalm., vol. 
xviii., 4-5, p. 398. 

KorjJENEWSKI (483) reports a case of dog-bite of the conjunc- 


_ tiva and sclera, with loss of substance (about 3 mm in diameter), 


which healed in four days. HIRSCHMANN. 

DE VINCENTIIs (486) found, upon examination of an eye which 
had been enucleated on account of partial staphyloma and sec-. 
ondary glaucoma, a hyaline substance, which he ascribes partly 
to compression of an older fibrinous exudation, partly to direct 
deposit from the blood-vessels. The retina, which was absent, 
had probably also undergone hyaline degeneration. 

DANTONE. 

487. Coxuins, W. J. Intrusion of eyelash into anterior 
chamber. TZvrans. Ophth. Soc., 1888-89, vol. ix., p. 173. 

Co.uins (487) successfully removed an eyelash from the ante- 
rior chamber forty-eight hours after the injury. WERNER. 


Sections XII-XXI. Reviewed by Dr. P. SILEX. 
XII.— IRIS. 

488. Benson, H. A case of transparent iris cyst. With a. 
colored illustration. Trans. Ophth. Soc., vol. ix., p. 105. 

489. Gunn, R. M. Peculiar congenital malformations of the 
eyeball affecting the iris, lens, vitreous, and fundus. Zrans. Ophth. 
Soc. Unit. Kingd., vol. ix., p. 166. 

490. LAGRANGE, FeLt1x. Du myomeducorpsciliaire. Arch. 
a’ opht., vol. ix., No. 6, p. 484. 

491. Rockutrre. Notes onacase of monocular suppurative (?) 
iritis. Zrans. Ophth. Soc., vol. ix., p. 99. 

492. SARKEWw!TSCH, N. A case of polycoria seu coloboma 
iridis multiplex. Medicinskoje Obosrenije, 1889, vol. xxxi., No. 5. 

493. Straus, M. Bydrage tot de pathologische anatomie en 


physiologie der cyclitis, MWederl. Tijdschrift voor Geneeskunde, . 
1889, Deel ii., p. 806. 
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Benson’s (488) patient, a man et. twenty, presented a trans- 
parent cyst filling up the upper half of the anterior chamber. It 
was first noticed a year before the man came under observation, 
and was probably the result of an injury caused by a husk of oats. 
V=ry%. After removal of the cyst, which collapsed during the 
operation, the eye did well, and V rose to 3; with a cylindrical glass. 
As in previously recorded cases, the inner surface of the cyst was 
lined with compound scaly epithelium. WERNER. 

In Guwn’s (489) patient the sphincter portion of the iris was 
situated on a plane posterior to the outer circle, and tended to 
disappear under the latter when the pupil was dilated. Lens 
dislocated and notched, showing suspensory ligament. Opaque 
cord from lens to optic disc. Also appearances resembling opaque 
nerve fibres and coloboma of choroid, the latter above. 

WERNER. 

LAGRANGE (490) describes the rare case of myoma of the ciliary 
body. It was observed in the right eye of a woman, et. thirty- 
four, whose sight had been diminishing for the last two years. A 
roundish tumor, the size of a pea and color of raw meat, was 
visible downward and inward between the iris and lens, extending 
with its slightly transparent apex into the pupil. Behind the lens 
it merged into a second larger tumor with indistinct boundaries 
and of a bluish-white color, resembling detachment of the retina. 
The interior of the eye could not be clearly seen. On account of 
the uncertainty of the diagnosis the attempt was made to remove 
the tumor or cyst through a scleral section, but as sarcomatous 
masses then came to view, the whole eye was enucleated. The 
tumor consisted of three lobes, sat like a small nut upon the ciliary 
region, and included the lens downward and inward, the latter 
showing a deep indentation, but not being dislocated. The zonula 
at this point had disappeared, and there were only traces of the 
ciliary processes. Posteriorly the tumor was covered with the 
choroid, the anterior chamber and cornea were not affected, the 
retina was partly detached. The sclera, upon which the tumor 
rested, was normal. The tumor sprang from the ciliary muscle, 
and consisted mainly of muscular tissue, blood-vessels, and em- 
bryonic cells. It had developed mainly from the middle portion 
of the radial fibres, retaining the arrangement of the latter in its 
elements, while the meridional fibres did not participate. The 
latter, on the contrary, took the most active part in the develop- 
ment of the myoma described by Iwanoff. v. MiITTELSTADT. 
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Rock.iFFE (491) records a case of iritis in a child et. eight. 
No family history of tuberculosis or syphilis. The surface of the 
iris was nodular, each nodule being yellow at the summit. The 
tension became increased, with ciliary staphyloma, later on — T, 
and the eyeball commenced to shrink. Enucleation. Microscopic 
appearances of inflammation only. WERNER. 

In the left eye of a soldier SaRKEWITSCH (492) found, besides 
a lateral pupil reacting to light and atropine, four other openings, 
which did not respond to light or atropine, of which the one to 
the nasal side of the pupil was twice the size of the latter. Both 
irides are irregularly pigmented. V of left eye #. Em. Fundus 
normal. HIRSCHMANN, 

Based on the anatomical examination of some cases of cyclitis, 
Straus (493) distinguishes between eyes with acute purulent 
cyclitis and eyes with so-called plastic cyclitis and slow course. 
In purulent cyclitis there is dense infiltration with leucocytes of 
the vascular part of the ciliary body, and a large purulent exuda- 
tion invades the vitreous. A small portion passes through the 
fissures between the fibres of the ciliary muscle, and thus reaches 
the corner of the anterior chamber. In chronic cyclitis there is 
an exudation around the lens and in the anterior part of the 
vitreous. The perichoroidal fissures in the tissue are dilated and 
filled with coagulated albumen. In the vitreous there is a funnel- 


' shaped or conical mass, with the ora serrata as its base and the 


papilla as its apex. This cone consists of compressed vitreous 
membranes. The outermost layer is the membrana limitans 
hyaloidee. If the point of attachment to the papilla gives way, 
all the membranes withdraw and form what is known as the 
“membrane cyclitique” lying against the lens, which is not an 
exudation, but contains one. This exudation consists of leuco- 
cytes and newly formed blood-vessels. Assuming that the ciliary 
body secretes the lymph for the eye, and that in chronic cyclitis 
this part of the globe is diseased, as may be assumed from the 
marked diminution of tension and the occlusion of the ciliary 
blood-vessels with leucocytes, the hypothesis is justified that when 
the secretion of aqueous humor is impaired, liquid is abstracted 
from the vitreous, leading to the diminution of the volume of the 
latter with all the consequences described above. WESTHOFF. 


XIII.—CHOROID. 


494. DINnKLER, M. Contribution to the knowledge of miliary 
tuberculosis of the choroid. v. Graefe’s Arch. f. Ophth., vol. 
XXXV., 4, P. 309. 
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495. THompson, J. H. Peliosis rheumatica; suppurating 
irido-choroiditis in both eyes. Kansas City Med. Four., Nov., 
1889. 

The anatomical changes in DinKLER’s (494) case consisted of 
small-celled, diffuse, and circumscript infiltrations. The latter 
showed microscopically the structure of the miliary tubercle, The 
ophthalmoscopic decoloration could be ,referred to changes in 
the pigment epithelium, obliteration of the blood-vessels, and 
necrosis of the tissue. The tubercles were remarkable on account 
of the formation of pigmented giant-cells and their varying de- 
velopment in the chorio-capillaris and the choroid proper. When 
they were in the latter they led to the destruction of the choroidal 
pigment, but when found in the former there was only a shifting 
of the pigmented connective-tissue cells. In the diffuse infiltra- 
tion no tubercle bacilli were found, sq that for this reason, as well 
as on account of its structure, it must be considered a secondary 
reactive kind of infiammation. Only the area supplied by the 
posterior ciliary arteries was affected. 

THOomPsON (495) reports the history of a case of a woman who, 
while affected with peliosis rheumatica, was attacked with double 
purulent irido-choroiditis, which, in spite of all treatment, went on 
to the destruction of both eyes. BuRNETT. 


XIV.—GLAUCOMA. 


496. CasTALDI. Nota clinica sopra un caso di glaucoma. 
Ann. di ottalm., vol. xviii., 4-5, P. 417. 

After CasTaxp1 (496) had operated by iridectomy upon a case 
of acute glaucoma, which had been preceded for months by a 
slight degree of mydriasis, diminished tension, and stasis in the 
fundus, an acute attack developed in the other eye after the lapse 
of ten minutes, and an operation was at once performed. He 
ascribes the increase of pressure to the greater secretion into the 
vitreous in consequence of spasmodic contraction of the longitu- 
dinal muscular fibres of the blood-vessels. DANTONE. 


XV.—SYMPATHETIC OPHTHALMIA. 


497. Ovio. Esame anatomo-pathologico di otto bulbi enucle- 
ati per ottalmia simpatica incipiente. Asn. dé ottalm., vol xviii., 
4-5, P- 330. 

498. Ranpo.pn, L. A contribution to the genesis of sympa- 


thetic ophthalmia ; an experimental study. Arch. f. Augenhk., 
vol, xxi., 2, p. 159. 
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. Ovio (497) describes eight cases of sympathetic ophthalmia, in 
which the eye primarily affected was enucleated and carefully ex- 
amined under the microscope. In none of them did he find any 
products of inflammation or parasitic germs at the optic nerve. 
Neither could any change be detected with the ophthalmoscope 
in any of the eight eyes in the optic nerve. He there con- 
siders the irritation of the ciliary nerves, which he found in all 
cases, the principal transmitter of the sympathetic affection. 

DANTONE. 


XVI.—LENS. 


499. Barsan. Contribution |’étude de l’extraction capsu- 
laire partielle ou totale dans l’operation de la cataracte. 

500. Bercer, L. De l’extraction de la cataracte avec ou sans 
iridectomie. These de Lyon, 1889. 

Berry. De l’enclavement de l’iris consecutif l’extrac- 
tion de la cataracte, principalement d’aprés la méthode francaise. 
Historique, pathogénie, prophylaxie. Paris, Baillitre, 1889. 

502. Butt, C. S. Cataract extraction without iridectomy. 
WV. Y. Med. Four., Nov. 2, 1889. 


503. Corzins, W. T. The composition of the human lens in 
health and in cataract. Ophth. Rev., vol. viii., p. 321. 

504. Doyne, R. W. Peculiar form of degeneration of the 
lens. TZrans. Ophth. Soc. Unit, Kingd., vol. ix., p. 113. 

505. GirrorD, H. Anew dressing for cataract extraction and 
other wounds of the eyeball. These ARCH., vol. xix., 1, p. 42. 

50€. McKeown, D. Clinical lecture on massage, scoops, and 
irrigation in the extraction of cataract. Lancet, Oct., 1889, pp. 
783 and go2. 

507. STEFFAN and WECKER. Correspondence on cataract 
operation. Zh. klin. Monatsbl., vol. xxvii., pp. 407 and 415. 

508. DE VINCENTIIS. Notizie intorno ad un inferma operata 


di cataratta oll’ eta di 107 anni. Amn. di ottalm., vol xviii., 4-5, 
p. 181. 


509. WessTer. A fatal case of panophthalmitis from menin- 
gitis after cataract extraction. Arch. f. Augenhk., vol. xxi., p. 191. 
BARBAN (499) reports on forty-six cases of opening of the 
capsule with Wecker’s capsule forceps made at Gayet’s clinic. 
The results were very unsatisfactory, so that Gayet abandoned 
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this method. Its dangers lie in injuries to the iris and cornea, 
prolapse of vitreous, incarcerations and adhesions, and intraocular 
hemorrhage. . MARCKWORT, 
Berry's (Sor) discussion of incarceration of the iris after cata- 
ract extraction is based upon experience at Gayet’s clinic. Among 
2,703 extractions with iridectomy, 1.3 to 2.1 % of incarcerations 
were observed ; among 1,322 operations without iridectomy, in- 
carceration occurred in 8.2 %, and in 1888, among 321 operations, 
even 41 incarcerations, #.¢., 13 %. MARCKWORT. 
BuLt’s (502) paper is based upon one hundred cases of extrac- 
tion without iridectomy, which are tabulated carefully. He uses 
a narrow Graefe knife, and includes the upper two fifths of the 
cornea in the section. A V or square incision is then made in the 
capsule, and the lens pressed out with a rubber spoon applied to 
the lower edge of the cornea, He washes out the anterior 
chamber with Panas’ fluid and instils a solution of eserine, half a 
grain to the ounce. Both eyes are closed and a roller bandage is 
applied. On the whole, he thinks the advantages of the operation 
are greater than its disadvantages. BuRnetT. 
Co.uins (503) determined the weight, amount of total solids, 
water, and ash in six clear human lenses and ten cataractous, 
The weight of the clear lenses was found to increase with age, as 
previously shown by Priestley Smith, but the average amount of 
water (70 %) and solids (30 %) remains the same. In no case did 
the weight of a cataractous lens approach the weight of even the 
lightest clear lens, but the ratio of water (65 %) to solids (35 4) 
was increased in cataract. As far as chemical changes are con- 
cerned, the author believes that the cataractous process is not an 
exaggerated senile change, but due to disturbance of nutrition of 
another nature. WERNER, 
Doyne (504) records an instance of a sharply defined difference 
of 11 D between the nucleus (— 3 D) and the cortex (— 14 D) 
of the lens. A nuclear opacity was visible by reflected light, but 
not by transmitted light. V = 4°, with — 3 D; it began first to 
decrease and then rose again until, with — 14 D, V = 3s. 
WERNER, 
McKeown (506) gives a short account of the history of the 
‘scoop in cataract extraction, alludes to the difficulty of diagnosing 
the ripeness of a cataract, and describes a new siphon irrigator 
for removing cortical remains, According to his more recent 
experience, he has had less iritis than formerly ; vitreous was lost 
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only once in 1888, and not at all in 1889. In 177 cases he had 
four suppurations, which he believes were not attributable to the 
irrigation. © WERNER. 

STEFFAN (507) still maintains that technique is of the greatest 
importance in obtaining good results. Strict cleanliness accom- 
plishes as much in ophthalmic surgery as antisepsis, which cannot 
be thoroughly carried out. WECKER considers antisepsis absolutely 
necessary for the attainment of good results. The incision must 
be normal, otherwise incarceration and subsequent infection may 
follow. Of course he argues in favor of the round pupil. He 
considers a preliminary iridectomy a great step backward. 

DE VINCENTIIS (508) performed an extraction with a small flap, 
according to Wecker, on a woman one hundred and seven years 
old, with excellent result. DANTONE. 


XVII.—VITREOUS. 


510. Maywec. On recurrent hemorrhage into the vitreous. 
Report of the Ophth. Soc. at Heidelberg. Arch. f. Augenhk., vol. 
Xxi., I, Pp. 104. 

511. WaGeMANN. On the purulent infiltration of the vitreous 
from operative scars and synechiz. Report of the Ophth. Soc. at 
Heidelberg. 1889. Arch. f. Augenhk., vol. xxi., 1, p. 102; and 
Graefe’s Arch. f. Ophth., vol. xxxv., 4, p. 116. 


XVIII.—RETINA AND FUNCTIONAL DISTURBANCES. 


512. ApabiE, Cu. Traitement du décollement de la rétine. 
Ann, d’ocul., vol. Ccii., p. 203. 


513. Baker, Cu. R. Impaired vision as the result of sun- 
stroke. ‘our. Am. Med. Assoc., Dec. 7, 1889. 

514. Dotarp, L. Des altérations pigmentaires de la rétine. 
consécutives 4 la phthisie oculaire. Arch. d'opht., 1889, vol. ix. 
No. 6, p. 493, Nov.—Dec. 

515. Doyne. Recurrent transient blindness. TZvrans. Ophth. 
Soc. Unit. Kingd., vol. ix., p. 148. ; 

516. Dusois and Renaut. Sur la continuité de |’epithélium 
pigmenté de Ja rétine avec les segments externes des cénes et des 


batonnets et la valeur morphologique de cette disposition chez les 
vertébrés, Mote présentée a 1’ Acad. des Sci., 1889. 


517. Frost, A. Notes of a lecture on some forms of retinal 
pigmentation. Brit. Med. Four., Dec., 1889, p. 1319. 
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518. MITCHELL, J. K., and pe ScuweiniTz. Hysterical anes- 
thesia with examination of the visual field. Amer. Four. Med. 
Sci., Nov., 1889. 

519. Mutes. Primary retinal phlebitis. Zrans. Ophth. Soc. 
Unit. Kingd., vol. ix., p. 130. . 

520. ScHd.er. Brief remarks on the influence of tincture of 
iodine, in connection with the fatal case of detachment of the 
retina reported by Dr. Gelpke, which was treated according to this 
method. Centradl. f. prakt. Augenhk., vol. xiii., p. 327. 

In detachment of the retina, ABADIE (512) does not inject 
tincture of iodine, as Schéler does, but 1 to 14 drops of the 
following solution : tinct. iodi 5.0, aq. distill. 5.0, potass. iodid. 
0.25. He makes a puncture with Graefe’s knife at the point of 
detachment of.the retina, permits the subretinal liquid to escape 
by turning the knife, and then injects the above-mentioned 
solution. MARCKWORT. 

BakER (513) has examined 13 cases where sun-stroke was an 
alleged cause of impaired vision, and he is of the belief that in- 
jury to sight is undoubtedly the result of sun-stroke in quite a 
large number of instances, generally in the form of atrophy of the 
nerve, with contraction of the V F. 

BURNETT. 

Dotarp (514) describes a pigment degeneration resembling 
that of true retinitis pigmentosa, which he saw in two eyes re- 
moved at Gayet’s clinic, on account of total anterior cicatricial 
staphyloma, Even microscopically the pigment seemed generally 
confined to the blood-vessels, which appeared like black lines 
upon the bright background ; at other points the pigment formed 
a delicate network, corresponding to the distribution of the smaller 
blood-vessels, but here and there it also was found scattered about 
the retina without any blood-vessels, not even obliterated ones, 
near it. The microscope revealed a conversion of the retina into 
connective tissue, with disappearance of the nervous elements, 
the rods and cones, and the pigment-epithelium. The papilla was 
excavated, the choroid normal. Gayet thinks that in such eyes 
there takes place with the destruction of the nervous elements a 
disintegration of the pigment-epithelium, the granules of which 
enter the retina along the sheaths of the blood-vessels and the 
capillaries. The above-mentioned changes are the same as those 
observed by various authors after accidental or experimental in- 
juries to the optic nerve ; they are the result of the loss of func- 
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tion and vitality of the retina, the sclerous degeneration of which 

follows the pigment-infiltration. v. MITTELSTADT, 
Doyne (515) records an instance in which transient blindness 

occurred twice in the same eye of a man, et. 22, who had 


suffered from fever in India. The whole upper half of the retina 


was cloudy ; no change in the vessels, Field defective below. 
V = $. Five months later the field was unaltered ; upper half of 
disc white, upper arteries contracted on the disc. Berry believed 
that many cases of recurrent blindness were due to spasmodic 
constriction of the retinal vessels. WERNER. 
From their anatomical examinations, Dusois and RENAUT 
(516) conclude that the rods and cones of the retina are not 
merely in simple contact with the pigment-epithelium, but closely 
united with it. This union, however, is easily dissolved in the 
dead eye. MARCKWORT. 
Frost’s (517) first figure illustrates a case of physiological pig- 
mentation of the retina, occurring in the form of dots, as in Fig. 
76 of Wicker and Jaeger’s Atlas. The three other figures repre- 
sent cases of retinitis pigmentosa, in two of which the clinical 
symptoms are typical, but there is marked atrophy of the choroid, 
and comparatively insignificant pigmentation. The author is in- 
clined to believe that the pigment diminishes as the disease 
progresses, WERNER. 
MITCHELL and DE SCHWEINITZ (518) give the histories in detail 
of eight cases of hysteria, taken at random from their practice. 
In no case was there a complete loss of color-sense, nor any dis- 
appearance of the colors in a constant order. In two cases the 
cutaneous anesthesia was complete, but there was no departure 
from the normal sequence of the colors. In two cases the normal 
order of the limits of the color-fields was partially reversed ; in 
one case it was completely reversed. In none was any marked 
amblyopia present. It is interesting to note that these results are 
somewhat different from those found by European observers, 
BURNETT. 
Mutes (519) records three cases of what he calls primary 
phlebitis of the retina ; in two of these, thrombi were visible in 
the retinal veins. There was a central scotoma, with normal 
peripheral field. Hemorrhages not constant. No optic neuritis. 
WERNER. 
ScHOLER (520) declares that tincture of iodine in the quantity 


injected cannot endanger life, either by toxic action, or by the 
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formation of thrombi in the veins, or by direct transmission 
through the lymph-spaces of the eye into the liquor cerebro- 
spinalis. In Gelpke’s case, purulent choroiditis, with secondary 
meningitis, resulted from infection. 


XIX.—OPTIC NERVE. 


521. Manara. Nevrite ottica retrobulbare. Riforma med., 
June, 1889. 

522. THompson, T. L. Some cases of inflammation and 
atrophy of the optic nerve, with special reference to etiology and 
prognosis. Four. Am. Med. Assoc., Dec. 28, 1889. 

Manara (521) records a case of sudden and complete blind- 
ness in both eyes, of a poorly nourished driver, thirty-four years 
of age. The ophthalmoscope revealed cedema of the papilla and 
moderate tortuosity of the veins. As there were no symptoms 
indicating uremia, exudation in the meninges, or brain-tumor, 
Professor Businelli made the diagnosis of simple, retrobulbar, 
' rheumatic neuritis, with relatively good prognosis, After a month 

of derivative treatment, vision was completely restored, quantita- 
tive perception of light having returned on the sixth day after he 
became blind. The ophthalmoscopic changes had entirely dis- 
appeared when the patient was discharged. DANTONE. 
THomMpson (522) gives the histories of nine cases which bear 
upon the subject of optic-nerve inflammation and atrophy. His 
general conclusions are as follows : progressive atrophy, with no 
signs of previous inflammation, rarely give any clue to etiology, : 
and the prognosis usually is not good. The atrophies following 
pernicious intermittent fevers sometimes unexpectedly improve. 
Neuritis, from meningitis of syphilitic origin, offers a good prog- 
nosis ; neuritis from non-syphilitic meningitis does not. Neuritis 
from brain-tumors is often variable, but death usually results, 
Neuritis from Bright’s disease is always followed by death within 
two years. Neuritis attending alcohol and tobacco poisoning is 
always associated with permanent amblyopia, but when treated 
‘before atrophy sets in the prognosis is good. BuRNETT. 


XX.—INJURIES, FOREIGN BODIES (PARASITES). 


523. Hurtcuinson, J. A form of retino-choroiditis due to 


concussion of the eye. Zvrans. Ophth. Soc. Unit. Kingd., vol. ix., 
116. 
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524. StditTinc. Contribution to the knowledge of extraction 
of intraocular cysticerci. Berliner klin. Wochenschr., 1889, No. 42.. 

525. DE VINCENTIIs. Nuove osservazioni sui cisticerchi intra-- 
et extra-oculari. Amn. di ottalm., vol. xviii., 4-5, p. 382. 


Hutcuinson (523) records a case of pigmentary change in the: 
macular region after a non-penetrating injury. In the author's. 
opinion, such pigmentation is usually central and independent of 
hemorrhages. WERNER. 

STOLTING (524) successfully extracted a subretinal cysticercus, 
which had developed near the optic nerve. Vision ten weeks 
after the operation equalled $ of the normal. By inserting needles 
into the globe and subsequent ophthalmoscopic examination, the 
pupil being dilated, he tried to locate the parasite accurately. 

DE VINCENTUIS (525) discusses the fourteen cysticerci which he 
observed, partly at Palermo, partly at Naples, and gives the clini- 
cal history of five cases latterly examined. Of these, two were 
subconjunctival, the others intraocular. Two of the latter, he 
thinks, were undoubtedly in the vitreous. DANTONE. 


XXI.—OCULAR AFFECTIONS IN CONSTITUTIONAL DISEASES. 


526. BERNHARDT. Contribution to the knowledge of the 
nuclear paralysis of the ocular muscles and recurrent paralysis of 
the oculomotor and facial nerves, Berl. klin. Wochenschr., 1889, 
No. 47. 

527. Epmunps and Lawrorp. Retinal changes in a fatal 
‘case of alcoholism. Zyrans. Ophth. Soc. Unit. Kingd., vol. ix., 
P. 137- 

528. FRIEDENWALD,A. Disturbed equilibrium of the muscles 
of the eye, as a factor in the causation of nervous diseases. 
Trans. Med. Chir. Soc., Faculty of Maryland, 1889. 

' 529. OPPENHEIM. Contribution to the knowledge of the 
syphilitic affections of the central nervous system. Berliner klin. 
Wochenschr., 1889, No. 48. 

530. Ovuxtmont. Cécité subite par ramollissement des deux 
lobes occipitaux. Gaz. hebd., 1889, No. 38, p. 607. 

SAMELSOHN. On hemichromatopsia. Berliner hkliin. 
Wochenschr., 1890, No. 13. 

532. SATTLER. On the relation of the eye to the constitu- 


tional affections of the body. <Ad/g. med. Centralztg., 1889, No. 
100, 
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Scimenr. Sulla nevrite ottica di tumor 
Ann. di ottalm., vol. xviii., 4-5, Pp. 432. : 

534. Wititiams, Henry W. Advances in our knowledge of 
some cerebral, ocular, and intraorbital lesions, which facilitate the 


diagnosis and treatment of important diseases. our. Amer. 
Med. Assoc., Nov. 16, 1889. 


BERNHARDT (526) reports a case of nuclear paralysis of the 
ocular muscles (abducent, internal rectus), two cases of recurrent 
oculomotor, and five of recurrent facial paralysis. He will not 
undertake to decide whether they were pure periodic or periodi- 
cally exacerbating paralyses in Senator’s sense. The paralyses of 
the facial nerve, however, were also sometimes observed on the 
other side. The purely periodic ones were accepted in accord- 
ance with Vissering as due to auto-intoxication, which at certain 
intervals shows toxic effects, while in the periodically exacerbat- 
ing paralyses some anatomical change (tuberculous process, 
tumors, affections of the middle ear) is probably the cause. 

Epmunps and Lawrorp (527) record a case of alcoholic 
paralysis with cloudiness of the whole retina and enlarged but not 
tortuous retinal veins. No syphilis. On examination after death 
the outer nuclear layer contained large spaces filled with non- 
fibrinous coagulum, between the fibres of Miiller. Optic nerves 
normal. No central scotoma existed. WERNER. 

FRIEDENWALD (528) gives no cases, but only considers the 
subject in a general way, expressing his belief in the causation of 
certain nervous diseases and general disorders by disturbed equi- 
librium of the external eye-muscles and in their cure by the 
Stevens method. BuRNETT. 

As the investigations of OpPENHEIM ion and many others 
show, cerebral syphilis generally begins in the meninges. Diffuse 
broad and flat formation of new tissue, especially at the base, is 
more common than the development of well-defined tumors: 
meningitis diffusa basilaris syphilitica. The base appears filled 
out with a solidifying fluid, like paraffine. The large arteries are 
affected. The optic tracts and oculomotor nerves are frequently 
enclosed in a large tumor-like mass. Circumscribed softening and 
hemorrhages are generally found in the brain. The anatomical sub- 
stratum consists of a vascular granulation-tissue rich in cells, the 
blood-vessels of which are partly closed by thrombi and obliterated; 
it shows amyloid and fibrous degeneration. The loose tissue 
around the chiasm is most frequently affected. The nerve- 
sheath becomes infiltrated and numerous offsets enter the nerve 
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fibres, The latter become atrophic, while the nerve appears 
swollen, The oculomotor and optic nerves are often attacked ; 
the affection of the latter especially can be easily traced through 
the stages of neuritis, choked disc, and neuritic atrophy. The 
visual disturbance very frequently indicates disease of the chiasma 
and tractus. The fleeting nature is almost pathognomonic for the 
visual disturbances and the paralyses of the ocular muscles. The 
second part of the article refers to spinal syphilis, which, though 
instructive, offers little that is interesting from an ophthalmo- 
scopic point of view. 

Ovutmont (530) records five cases of blindness following 
destruction of the cortex of the occipital lobe, compiled by 
Chauffard, and adds one observed by himself, in which the focus 
of degeneration was a very extensive one. He concludes that 
total blindness can be produced by a lesion of both occipital 
lobes without any change in the optic nerve. MARCKWORT. 

SAMELSOHN’s (531) case was one of the development of a semi- 
lateral defect for colors only. The autopsy showed that the 
theory that the location of the defect could only be in the cortex 
was false, a gliosarcoma of the optic tractus with participation of 
the optic thalamus and corpora quadrigemina being found. The 
cortex and visual-fibre radiation were not involved. 

Scimeni (533) anatomically examined five cases of cerebral 
tumors and found that the attending optic neuritis is of an inflam- 
matory nature from the beginning, and only when ascending leads 
to further changes in the nerve. He saw hyperemia of the 
retinal blood-vessels, exudation and formation of new vessels in 
the papilla, changes in the walls, etc., at a time when vascular 
alterations resulting from pressure by the tumor could be demon- 
strated in the intracranial, but not in the orbital, part of the 
nerve. Of the experiments made by the author on rabbits the 
injections of agar and mercury, alone or mixed, into the sheath 
of the optic nerve are the most noteworthy. A neuritis some- 
times develops on the second day after the injection, just like the 
one observed in cerebral tumors. DANTONE. 

Wiutams (534) in his paper gives some general considerations 
and thoughts derived from his own observations, with citation of 
cases on “ Intracranial growths,” “ Intraocular conditions having 
important relations with other diseases,” and “ Phlegmonous in- 
flammation of the orbital tissues as a sequel of facial erysipelas.” 
Two interesting cases of abscess of the orbit are related in full. 

BuRnETT. 
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FIRST CUBAN MEDICAL CONGRESS HELD IN 
HAVANA FROM JANUARY 15 TO 22, 18g0. 


(From the Revista de Ciencias med. de la Habana.) 
FIFTH SESSION. 


Dr. SANTOS FERNANDEZ: Diagnosis of Cataract.—It is not 
always easy to make the diagnosis of cataract ; for although in 
some cases this condition may be recognized or suspected at a 
distance from the aspect of the patient, in others it is not possible 
to arrive at a correct conclusion, even when close to the patient. 

In a series of patients who were to have been operated on in 
succession, on arriving at the fourth it was noticed that the diag- 
nosis was not clear, and later on a detachment of the retina was 
recognized. In another patient, in whom the diagnosis of cataract 
had been made abroad, the same condition was found. In both 
these cases the real condition was recognized by means of the — 
ophthalmoscope ; so that when the mistake has been made in 
persons somewhat advanced in years it must be attributed to the 
non-employment of this means of diagnosis. 

There have been some cases of error arising from deposits 
of iris pigment on the lens capsule. There have also been, 
according to some authorities, mistakes arising from opacities of 
the vitreous. 

The ophthalmoscope ought to decide whether the patient should 
or should not be operated on. 

There are some reported cases of spontaneous cure of cataract. 
_A monk, who was blind, fell down a flight of stairs, and on pick- 
ing himself up was agreeably surprised to find that he had 
recovered his sight. Another person who had cataract received a 
blow on the head and recovered his lost sight, and on his bending 
forward the opaque lens came back into its normal position, the 
person remaining in the same condition as before the blow. 
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534 First Cuban Medical Congress. 


There are some cases of doubtful diagnosis ; as happens in 
those where the lens has an ebony color and the pupil appears 
dark. 

When cataract and glaucoma co-exist an iridectomy should 
first be performed, and later on the extraction of the lens, 

Medicinal treatment has never been of use in dealing with in- 
cipient cataract. 

It is not possible to fix the time necessary for the full develop- 
ment of a cataract. He asks whether that cataract which com- 
mences in the centre of the lens is that which takes the longest 
time in becoming mature ? 

Dr. Santos Fernandez finished by stating that, notwithstanding 
the progress in the diagnosis of cataract from Purkinje (1823) to 
Helmholtz (1851), there was always a doubt before the latter's 
time as to whether there was an opacity of the lens or not. 

Dr. Lopez believes the employment of the ophthalmoscope 
necessary in order to complete the diagnosis of cataract. He 
operates on both eyes in one sitting. 

Dr. SANTOS FERNANDEZ thinks that since the introduction of 
antisepsis a cataract may be operated on before it is mature. 
Operating on both eyes in one sitting is objectionable. 


SIXTH SESSION. 


Dr. Lopez: Treatment of Infected Corneal Ulcers with the 
Thermo-Cautery.—The author believes Saemisch’s operation 
dangerous, difficult to perform, and not always successful in 
accomplishing the desired end ; whilst by the destruction of the 
infectious germs with red heat, as applied by the thermo-cautery, 
one obtains a simple ulcer, which heals rapidly with ordinary 
attention to cleanliness. 

Dr. MontTALvo has obtained good results with the use of a 
solution of bichloride of mercury of the strength of 1:2000. 

Dr. SANTOS FERNANDEZ believes that the result obtained in 
the treatment of these ulcers depends on the degree of infection. 


NINTH SESSION. 


Dr. Mapan: Conjunctivitis in Arterial Sclerosis—He de- 
scribes several cases of conjunctivitis occurring in Bright’s dis- 
ease, which inflammation, together with other ocular disturbances, . 
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appeared long before the renal. He considers this fact of great 
-diagnostic value, and one which ought to be added to the other 
ocular phenomena occurring in that disease. 

Dr. Lopez relates the case of a patient who consulted him for 
a recurrent conjunctival cedema, in which the ophthalmoscope 
revealed Bright’s retinitis. 


Dr. SANTOS FERNANDEZ has observed cases similar to that 
‘mentioned by Dr. Lopez. 


MISCELLANEOUS NOTES. 


Our reviewer and first assistant at the Ophthalmic Clinic of the 
University of Berlin, Dr, Pau Sitex, has established himself as 
“ Privatdocent ” of Ophthalmology in that city. 


Dr. Just died at Zittau, Jan. 5, 1890. 
Dr. Jacos H. Hock died at Vienna, Feb. 2, 1890. 


Dr. Struve, of Bremen, died suddenly at Wiesbaden, whither 
he had gone on account of his health. 


Dr. L. F. Love has been appointed Ophthalmic Surgeon to St. 
-Mary’s Hospital, Philadelphia. 
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- The Archives of Otology will be issued four times a year, and each 
yearly volume will contain from 300 to 350 large octavo pages, hand- 
somely printed and illustrated. 


The subscription, per year, will be $3.00, and the price, per num- 
ber, $1.00. 


II. THE ARCHIVES OF OPHTHALMOLOGY vill be 
published four times a year, and each yearly volume will contain about 
500 octavo pages, handsomely printed and extensively illustrated with 
wood-cuts and lithographs. 

The subscription, per year, will be $5.00, and the price, per num- 
ber, $1.50. 


These journals will continue to publish original papers of standard 
value, comprehensive articles on subjects still under discussion, and 
systematic reports on the progress of Ophthalmology and Otology, 
thus keeping their readers informed of every thing that is interesting 
to know, scientifically of importance, and, above all, practically useful. 

Communications relating to Ophthalmology should be addressed to 
Dr. H. Knapp, 25 West 24th Street, New York, N. Y., and those re- 
lating to Otology either to Dr. H. Knapp, Dr. Roosa, 20 East 30th 
Street, New York, N. Y., or to Dr. U. PrircHarp, 3 George St., 
Hanover Sq,., London ; those relating to the business: of the jopensie 
to the publishers, 


G. P. PUTNAM’S SONS, Publishers and Booksellers, 
New York: London: 


27 & 29 West Twenty-third Street. 27 King William Street, Strand. 
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FEDDERN CAUTERY BATTERY 


COMPACT, AND 
CHEAP. 


This Battery is far su- 
perior to any of the cheap 
Cautery Batteries in the 
market, besides being 
lower in price. 

In addition to the Cau- 
tery Electrodes, we supply 
a small Electric Lamp, 
which will be found in- 
valuable for illuminating 
any of the cavities of the 


The cost of Battery, 
with Conducting Cords, 
Universal Handles with 
interrupting button, one 
Cautery Point, one Cau- 
tery® Curette, and one 
-Cautery Knife, ‘is only 
$18 ; Electric Lamp extra, 
$3.50. 


FOR SALE BY 
FRED. HASLAM & CO., Manufacturers of Surgical Instruments, 
83 Pulaski Street, Brooklyn, N. Y. 


GOUGELMANN & CO. 


(FORMERLY BAUCH & GOUGELMANN) os 


‘MANUFACTURERS AND IMPORTERS OF 


ARTIFICIAL HUMAN EYES 


+ OF A SUPERIOR QUALITY AT REASONABLE RATES 


Fr Eyes made to order a specialty. 
" We are supplying all the leading Eye and Ear Infirmaries in New York City and vicinity. 
Persons living out of the city can have Eyes duplicated by sending the pieces of a broken one 
by mail or express. Alterations, if required, will be made. 

e Charitable institutions are supplied at the lowest rates. 


GOUGELMANN & CO. (Formerly with Prof. Boissoneau of Paris), 117 EAST 12TH STREET 
(between Third and Fourth Avenues), NEw York CITy. 


ESTABLISHED IN 1836. 


GEORGE TIEMANN & CO. 
Surgical 


Instrument 
Makers 


». : 107 Park Row, New York. 
.. Branch Store: STOHLMANN, PFARRE & CO., 107 East 28th Street, 
: NEW YORK, 
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NEW YORE POST-GRADUATE 
MEpDIcaL SCHOOL AND HOSPITAL 
SESSIONS OF 1890. 


COURSES IN DISEASES OF THE EYE AND EAR AND OF THE THROAT 
AND NOSE. 


The courses in these departments in the New York Post-Graduate Medical School are for 
practitioners of medicine exclusively, and cover the ground completely in these departments. 
esides the Dispensary and Hospital of the School, where the.material is ample, the Man- 
hattan Eye and Ear Hospital, New York Eye and Ear Infirmary, New Yo Dispensary, 
Bellevue Hospital, Out-Door™ Department, are utilized by the Professors and Instructors 
who are surgeons to these institutions. The Professors’ and Instructots of ‘these-Departments 


are as follows: 3 
EYE AND EAR. 3 
Professors: D. B. St. Joun Roosa, M.D., LL.D.; W. Moore; ; A. 
CALLAN, M.D.; J. B. EMERSON M. D. 
Instructors A. Dayton, M.D.; FRANcIs VALK, MD.: H..D. SPEAKMAN, M. 


F. N. Lewis, M.D.; Ws H: Bares, M.D.; 2. A. McCie AND, M.D.;H. R. Price, M.D. 
Clinical Assistants: A. M. FANNING, M.D. ; DANIEL WIESNER, M.D. 


THROAT AND NOSE. 


Professors: CLARENCE C...RicE, M.D. ; O. B. Douctas, M.D. ; CHarLes H. KniGut, 
Instructors J. E. Nichows, M.D.; F.M. Hittyer, M.D.; J. L. Barton, M.D. ; 
Comses, M.D. 


Clinical Assistants? Jesse Heppen, M.D.; H. Hoyie Burrs, M:D, 


” "The fee for a course of six weeks in the Eye and Ear and Nose and Throat is $35 ; Eye 
and Ear alone, $20; Throat and“Nose alone, $20. 
Twenty-five (28) hours of Clinical Instruction are given in a week in the Eye and Ear, and 
thirteen (13) in the Throat and Nose. 
-- For schedule of instruction or catalogue address : 
CLARENCE C., RICE, M.D., Secretary, 226 East 20th Street, New York. 


Notice to Subscribers. 


| As there are only a few ‘of each of the Back Numbers 
of The Archives of Ophthalmology and of The 
Archives of Otology now. in print. Subscribers wishing 


to have complete sets should send in their orders for the volumes 


they are short, without delay, Until further notice, the volumes 


- 


wit be supplied at the regular sibecciniien price. 


G. P. PUTNAM’S SONS 


NEW YORK: LONDON, Eng.: 
27 and 29 West 23d Street IF v4 an 27 King William St., Strand 
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